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1.0 INTRODUCTION

1.1  GENERAL

Refined Metals Corporation (RMC) operated a secondary lead smelter in Beech Grove, Indiana
(Site) from 1968 through 1995. The facility reclaimed lead from used automotive and industrial
batteries and other lead bearing materials. The Site ceased smelting operations on December 31,
1995. During its operating life, the facility handled materials that were classified as hazardous

materials or hazardous wastes under the Resource Conservation and Recovery Act (RCRA).

Pursuant to the requirements of RCRA, the facility submitted a Part A RCRA permit application
on November 19, 1980. The facility was granted Interim Status as a hazardous waste treatment
storage and disposal facility (IND 000 718 130). A Part B permit application was submitted
during the mid-1980s; however, the facility closed before full RCRA status was granted.

The Site is now the subject of a Corrective Measures Study (CMS). The CMS is being
performed pursuant to the requirements of a Consent Decree negotiated between RMC and the
United States Environmental Protection Agency (USEPA) (Civil Action #IP902077C). The
oversight from the USEPA applies to all areas of the Site, except the RCRA Subtitle C units that
were granted Interim Status in 1980. The Interim Status units are being closed under the
regulatory purview of the Indiana Department of Environmental Management (IDEM). The
Interim Status units are the indoor and outdoor waste piles and a 750,000-gallon surface
impoundment. Although the process for closure of the Interim Status units has not progressed to
selection of a closure method, it is expected that the closure of those units will be performed
utilizing techniques similar to the alternative(s) selected for the remainder of the Site. It is also
expected that the closure activities will occur simultaneously with corrective action. Therefore,
the evaluation of alternatives has been completed with the SWMUs included in the CMS

Process.
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1.2 PURPOSE

This Phase II Corrective Measures Study (Phase II CMS) has been prepared in general
accordance with the CMS Work Plan approved by the USEPA in a letter dated November 5,
2003. The CMS Work Plan separated the CMS process into two phases. The final version of the
Phase I CMS Report was submitted on May 6, 2005 and approved in writing by the USEPA in a
letter dated August 23, 2005. The Phase I CMS Report included a Baseline Human Health Risk
Assessment (BHHRA) prepared by Gradient Corporation (Cambridge, Massachusetts). The
BHHRA evaluated multiple lead and arsenic in soil exposure scenarios for the former
manufacturing areas ("on-site areas") and surrounding areas of the Site covered by lawn, brush
and woods ("grassy areas"). The BHHRA concluded that under some of the exposure scenarios,
an unacceptable risk may exist for lead in soil. Preliminary Remediation Goals (PRG) and
Remedial Action Levels (RALs) were calculated for lead in those areas identified as having a
potentially unacceptable risk. RMC has agreed to use the PRG and RAL for a Construction
Worker scenario ("Worker 2 Scenario") for both the on-site and grassy areas of the Site provided
the USEPA will not require further revisions to the BHHRA with regard to the Construction
Worker 2 Scenario assumptions, inputs, outputs, conclusions or application of the outputs as
indicated in the BHHRA. The USEPA has agreed to application of the PRG and RAL for the
Worker 2 scenario under these conditions. Exposure scenarios evaluated as part of the BHHRA
for the soils on the Citizens Gas Property and the drainage ditch along the railroad tracks and the
drainage ditch along Arlington Avenue did not identify an unacceptable risk in these areas;
however, the CMS includes provisions for remediation of soils and sediments in those off-site
areas with total lead concentrations above the USEPA residential screening level (400 mg/kg)
where public access can occur. Specifically, the CMS proposes remediation of soil and sediment
in right-of-ways for Arlington Avenue and Big Four Road, and the railroad right-of-way.
Because there is no currently unacceptable risk in these areas, their remediation will be
coordinated with on-site remediation of the RMC property. The BHHRA did not include

assessing exposure to Site groundwater because the Site and surrounding properties are all
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serviced by public water supply and no complete exposure pathways were identified for

groundwater.

The CMS was completed as an iterative process intended to first identify and screen potential
remedial options and then further evaluate selected alternatives through a more detailed analysis.
No treatability or pilot studies were performed for this CMS because the technologies selected
during the initial screening process have been successfully applied at numerous sites with similar
constituents of concern. The ultimate goal of the CMS was to identify corrective measure
alternatives that are capable of adequately limiting exposure to lead in soils and sediment to
result in acceptable risk levels as determined by the BHHRA. The scope of the CMS process
was expanded at the request of USEPA to also include an evaluation of alternatives available to
address elevated concentrations of dissolved arsenic and particulate lead in the shallow perched

groundwater.

1.3 ORGANIZATION

The CMS Report includes the following elements:

. Background; _
. Media Cleanup Standards;
. Identification and Development of Alternatives;
. Evaluation Criteria;
. Evaluation of Alternatives;
. Recommendation for Corrective Measure Alternative; and, ‘
. Project Schedule.
FIOFICEAGOWROTECTS Files 2007+ 1046 ReportSICMS 8-6.07hase I CM text doc 1-3
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2.0 BACKGROUND

2.1 SITE DESCRIPTION

The Site is located at 3700 South Arlington Avenue in Beech Grove, Indiana (Figure 1). The
Site, as shown on Figure 1, covers approximately 24 acres which includes approximately 10
acres within the inner fence where smelting operations were performed ("on-site area"). The
remainder of the Site consists of areas of lawn, woods and thick brush ("grassy area") between
the inner and outer fences. The on-site area contains several structures. These are identified as
the Battery Breaker, Material Storage and Furnace, Refining, Warehouse, Wastewater
Treatment/Filter Press, and Office Buildings. Ancillary structures exist including a vehicle
maintenance building, baghouses, pump sheds and a concrete and geomembrane lined surface
impoundment. Mixtures of industrial/commercial land uses occupy surrounding properties.
Currently, the Site is idle except for the wastewater treatment system, which remains in operation
to process storm water collected from the on-site areas of the facility. The surface impoundment
is still utilized to collect and hold storm water waiting processing through the wastewater

treatment system.

2.2 PREVIOUS INVESTIGATIONS

Pursuant to the requirements of the Consent Decree, the Site has been the subject of a RCRA
Facility Investigation (RFI). The RFI was completed in two phases. Phase I activities included
the utilization of historical information and preliminary sampling to determine the presence,
magnitude, extent and mobility of releases on and beneath the Site and adjacent off-site areas. A

Closure Investigation was conducted within the limits of the SWMUs concurrently with the RFI.
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The Phase II RFI further defined the extent of affected soil and sediment and evaluated impacts
to groundwater. RMC also implemented Interim Measures to prevent the off-site migration of
affected soil and sediment in a drainage ditch along a former railroad spur that entered the
facility from the north. Additional groundwater sampling was also performed in January 2007 to

supplement the groundwater portion of the CMS. Soil samples were collected concurrently with

the January 2007 groundwater sampling to supplement the Closure Investigation.

The total lead and arsenic results for soil and sediment samples collected during the RFI and
Closure Investigation are provided in tabular format in Table 1. The sample locations are shown
on Drawing 1, 2, 3 and 4. Data validation reports and additional groundwater sampling data for

the January 2007 soil and groundwater sampling are provided in Appendix B.

Groundwater conditions have been evaluated through the installation and sampling of twelve
(12) shallow and two (2) deep monitoring wells. Monitoring well locations are shown on Figure
2. Groundwater in the shallow zone of saturation near the former manufacturing area occurs as
perched zones within thin, laterally discontinuous layers of sand and sandy silts contained in
clayey-silt and silty-clay glacial deposits. The monitoring wells identified as “deep” are
screened within a middle perched zone located 75 to 85 feet below ground surface. “Depth to
water” measurements indicate that the potentiometric surface of the middle perched zone is on
the order of 14 to 17 feet below ground surface with a downward gradient from the shallow to

the middle perched zone of 6 to 10 feet.

The results of groundwater sampling conducted as part of the RFI, Closure Investigation and
CMS are provided in Tabular format on Tables 2A through 2N. A groundwater contour map is
provided for the most recent (January 2007) sampling event on Figure 2. Total results from the
January 2007 groundwater sampling event for lead and arsenic in the shallow groundwater wells

are also presented on Figure 2.
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A review of shallow groundwater sample results, obtained as part of the RFI and Closure
activities (Tables 2A through 2N), shows that the current MCL for arsenic (10 ug/L) has been
exceeded on more than one occasion at groundwater monitoring wells MW-1, MW-2, MW-3,
MW-7, MW-8 and MW-10. The 15 ug/L. MCL standard for lead is exceeded in unfiltered
samples on more than one occasion in MW-2, MW-7 and MW-8. With the exception of MW-3,
each of the wells that exceeds the MCL (arsenic) or USEPA drinking water standard (lead) is
located within or immediately adjacent to an area of the Site identified to contain the most deeply

impacted soils.

MW-3 has had two total arsenic results at 11 ug/L, one total arsenic result at 28 ug/L and a result
of 170 ug/L. The available filtered results for MW-3 have all been below 10 ug/L and field logs
from the sampling event corresponding to the 170 ug/L (January 2007) result indicate that the
turbidity of the sample was so high that the turbidity probe indicated an erroneous reading. Field
parameters for all wells are also provided in Tables 2A through 2N. Recognizing that MW-3
was constructed in 1990, that the site soils have a naturally high arsenic content and that MW-3
is located in an area of the Site not associated with the recycling and smelting operations, the
arsenic exceedances observed in MW-3 are believed to be a reflection of turbidity in the well and
not water quality. If future sampling of MW-3 is necessary, it is advised that the well be

redeveloped and video inspected to evaluate the integrity or replaced.

The average observed lead concentration in the top 24 inches of the borings conducted in the
former waste pile areas adjacent to MW-2S, MW-7 and MW-8 (CSB-1, 1A, 2, 3, 4, 5, 6, 7, 10,
10A, 11, 12 and 15, and RSB-12, 52 and 53) is 42,776 mg/kg. The average observed arsenic
concentration in the top 24 inches of soil in this same area is 254.2 mg/kg. MW-10 is situated
immediately (approximately 60 feet) north of the outdoor waste pile area and the average lead
and arsenic concentrations for boring RSB-9, located adjacent to MW-10 are 9,150 mg/kg and
61.5 mg/kg. In the vicinity of MW-1, the average observed surficial (<24-inches) lead and
arsenic concentrations (borings RSB-54, 55 and 57) are 24,483 mg/kg and 207.5 mg/kg
respectively. Based on the knowledge that the outdoor waste pile areas contained lead-acid
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battery feed material, it can be concluded that acidic water moving through the waste and the
high concentration soils is the likely cause of the elevated groundwater concentrations observed
in MW-2, MW-7, MW-8 and given the proximity to the outdoor waste pile area, even MW-10.
Although the area of MW-1 was not identified as an outdoor waste pile, it appears the surficial
arsenic (207.5 mg/kg) concentration, even in the absence of the absence of acid water infiltrating
into the soil was sufficiently high to elevate arsenic in the groundwater, although the elevated
lead concentrations, even at 24,483 mg/kg, did not significantly impact lead in groundwater

concentrations at this location.

It should be noted that the perched groundwater (shallow or deep) is not used for potable water at
the Site or in the general vicinity of the Site. Also, prior to January 23, 2006, the MCL for
Arsenic in groundwater was 50 ug/L and only three groundwater sample result from all the
shallow perched groundwater samples collected on-site exceeded that level (MW-3 on January
24, 2007 and MW-7on October 27, 2003 and January 25, 2007). On January 23, 2006 the level
was reduced to 10 ug/L and relative to that new value, 31 sample results exceeded the standard.
For the reasons cited above, groundwater had not been subjected to the CMS process; however
as requested by USEPA in their comment letter dated November 30, 2006, RMC has now

completed a groundwater CMS, the results of which are included herein.
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3.0 MEDIA CLEANUP STANDARDS

3.1 DETERMINATION OF MEDIA CLEANUP STANDARDS

The RFI and Closure investigation identified total concentrations of lead and arsenic in soil that
were above the USEPA’s risk based screening thresholds and therefore could potentially pose an
unacceptable risk to human health. As a result, the initial activity of the CMS process was the
completion of a Baseline Human Health Risk Assessment (BHHRA) to determine the site-
specific concentrations for lead and arsenic in soil that could represent a threat to human health.
Because groundwater from the shallow or middle perched zones is not used, public water
services the Site and surrounding area, and because no complete exposure pathways for

groundwater exist, the BHHRA did not include exposure to site groundwater.

3.2 SITE SPECIFIC RISK ASSESSMENT

The site specific Baseline Human Health Risk Assessment (BHHRA), contained in the Phase I
Corrective Measures Study Report (May 6, 2005) and provided in the Phase Il CMS Report as
Appendix A, determined that an unacceptable risk to human health might exist for lead in soil
under certain exposure scenarios in the on-site and grassy areas. Exposure scenarios evaluated
for the soils on the Citizens Gas Property and the drainage ditch along the railroad tracks and the
drainage ditch along Arlington Avenue determined that an unacceptable risk does not exist in
these areas based on current use. As detailed in the BHHRA, site specific Preliminary
Remediation Goals (PRGs) were developed for each of those exposure scenarios where a
potentially unacceptable risk might exist. The PRG represents the average allowable soil lead
concentration for the exposure scenario evaluated. To achieve the PRG, remedial measures are
required in those areas of the Site that contain the highest soil lead concentrations. As those
areas are eliminated (i.e., removed and replaced with clean (<50 mg/kg total lead) soil), the

average soil lead concentration for the exposure area is recalculated. This process is repeated
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until the average soil lead concentrations are below the PRG. The highest remaining soil lead

concentration in the exposure area represents the Remedial Action Level (RAL). The RAL

therefore represents the concentration above which soil removal is necessary to achieve the PRG.

3.3 MEDIA CLEANUP STANDARDS

3.3.1 Soil

Based on the results of the site specific BHHRA, the Preliminary Remediation Goal (PRG) and

Remedial Action Level (RAL) for lead in soil are as follows:

ON-SITE* GRASSY AREA*

PRG 920 920
RAL 8,470 4,954

* All values reported in mg/kg.

Based on the results of the BHHRA, and as documented in the USEPA approval letter for the
BHHRA, arsenic levels remaining in soil after remediation for lead will be acceptable. No
remedial activity is required for off-site areas as the BHHRA concluded that exposure by current
receptors does not pose an unacceptable risk; however, because access to areas along the right-
of-ways for Arlington Avenue, the railroad right-of-way and Big Four Road can not be
controlled, off-site soil and sediment areas with total lead concentrations greater than the USEPA
residential screening level (400 mg/kg) in these areas will be removed. The Citizens Gas
property is not proposed for remediation because access to the area is already restricted by a
security fence and because conversations with the City of Beech Grove have indicated that the
Citizens Gas property is considered part of a larger commercial/industrial zoning area. Although
not expected to be a problem, if one of the right-of-ways can not be remediated concurrently
with the RMC Site, a well defined deed restriction will be recorded for the property that indicates
that any future development or reuse of the property must be supported by the exposure
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scenarios evaluated in the BHHRA or the BHHRA must be rerun for the future proposed
exposure conditions and cleaned to the appropriate levels. The deed restriction could be

removed if Refined or the current or future landowner remediates the property to the USEPA

residential screening level.
3.3.2 Groundwater

For the purposes of the CMS, RMC will utilize the USEPA’s MCL for arsenic of 10ug/L for
both residential and Industrial and groundwater standard for lead of 15 ug/L for initial screening,
as well as the IDEM Industrial lead in groundwater default value of 42 ug/L.. While the 10 ug/L
arsenic and 15 ug/L lead coincide with the IDEM residential default RISC criteria for potable
water, it should be recognized that neither the shallow or intermediate perched zones are utilized
for water supply (potable or otherwise) at the RMC facility or surrounding properties.
Consideration of the IDEM Industrial lead in groundwater level is warranted given the fact that
the allowable soil concentrations selected in the BHHRA have already established that future use

of the Site will be restricted to non-residential landuse.

Site specific SPLP testing (EPA Method 1312) on select soil samples during the January 2007
soil sampling have resulted in average partitioning coefficients for lead and arsenic of 6901 L/kg
and 3,917 L/kg, respectively. The samples analyzed for leaching in January 2007 all had lead
concentrations well below the proposed PRG established in the BHHRA. To provide leaching
values for a range of soil lead concentrations more representative of tho.se soils that will remain
in-place after soil remediation, RMC will be collecting additional soil samples in late August or
early September 2007 for additional testing. Those results will be provided to USEPA following

completion of testing and validation.
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4.0 IDENTIFICATION AND DEVELOPMENT OF ALTERNATIVES

The objective of this section is to list, describe and preliminarily screen potential remedial
technologies for impacted soils and sediments, and groundwater. The soil and sediment includes
the "on-site" and "grassy" areas at the Site and the off-site properties that must either be
remediated or deed restrictred. The groundwater evaluates the shallow perched groundwater.
The following remedial technologies were considered for remediation at the Site. Where a
particular technology is obviously inappropriate and not suitable for further retention, a basis for

such a determination is also provided:

4.1  SOIL AND SEDIMENTS

4.1.1 No Action (Alternative 1)

No Action is a General Response Action, which does not have any specific technologies or
process options. The No Action General Response Action does not include any additional
remedial responses for the Site. It was retained to provide a baseline to compare the relative

benefits of the other options.

4.1.2 Excavation (Alternative 2)

On-site soils above the RAL and off-site soils above the USEPA residential screening level will
be excavated and the resulting area backfilled or re-graded to promote surface water drainage.
The amount of excavation required will be dictated by the results of prévious soil sampling.
Alternative 2 must be implemented in conjunction with an On-Site Containment Cell

(Alternatives 3A or 3B), and/or Stabilization (if necessary) and Off-Site Disposal (Alternative 4).
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4.1.3 On-Site Containment Cell (Alternatives 3A and 3B)

Capping is a remedial technology typically chosen as a source control action because it can
effectively isolate impacted soil, reduce infiltration, prevent direct exposure, and is adaptable to
various Site conditions. Remediated soil would be consolidated into a single location and
capped. Concrete and non-degradable rubble generated as part of the demolition activities can
also be placed in the cell if adequate air-space exists. A wide range of readily available materials
can be used to construct the cap. For this CMS, the selected cap alternatives would be one of the

following:

1) Alternative 3A - Composite Cover consisting of (from top to bottom) vegetative
cover, 6” topsoil, 18” cover soil, geocomposite drainage layer and HDPE

geomembrane.

2) Alternative 3B - Bituminous Asphalt Cover consisting of (from top to bottom)
bituminous concrete pavement a geotextile filter fabric and a crushed aggregate

subgrade.

4.1.4 Stabilization and Off-Site Disposal (Alternative 4)

This alternative involves sending excavated soils to an off-site disposal facility. Depending on
the results of characterization analysis for the excavated soil, treatment may also be required.
The evaluation has been completed based on the assumption that excavated soils will be

stabilized on-site and disposed off-site at a non-hazardous landfill.
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4.1.5 Resource Recovery and Recycling (Alternative 5)

Resource recovery and recycling is listed in the CMS Work Plan as an alternative retained for
evaluation and screening during the Phase 2 CMS activities. A general description of the
concept is that the remediated soils would have sufficiently high concentrations of lead such that
the soils could be processed through a secondary lead smelter for the purpose of recovering the
lead. Based on discussions with secondary lead smelter personnel, the concentrations that would
be conducive to resource recovery and recycling would be in excess of 100,000 mg/kg (i.e., 10%

lead) and preferably greater than 250,000 mg/kg.

None of the soil samples collected as part of the RFI was above 100,000 mg/kg. Only 10 of the
soil borings conducted as part of the closure investigation for the Solid Waste Management Units
encountered one or more samples with lead concentrations greater than 100,000 mg/kg. These
are generally situated within the footprint of the former outdoor waste piles and are estimated to
represent less than five (5%) of the total amount of material requiring remediation. Therefore,
the Resource Recovery and Recycling option (Alternative 5) is not retained for further evaluation
in this CMS as a Site wide alternative. Although not suitable for site wide application, resource
recovery and recycling may still be considered as a possible disposal alternative for specific solid
waste streams generated during corrective action with very high lead concentrations. The solid

waste stream in question must also be accepted by a secondary lead smelter.

4,1.6 In-Situ Stabilization (Alternative 6)

Stabilization involves a physical or chemical reduction of the mobility of hazardous constituents.
Immobilization typically provides a significant decrease in leachability and the potential for
contaminant migration. Immobilization is accomplished through physical (i.e.,
microencapsulation) and chemical (i.e., pH control, changes in chemical species) processes.
Physical processes involve the entrapment of contaminants within a solid matrix, thus, reducing

FAOFICEAGC\PROJECTS\Files\2003-1046\Reports\CMS 8-6-07\Phase 11 CMS text doc 4 = 3




Refined Metals Corporation

Beech Grove, Indiana

Phase IT CMS Report

Revised August 6, 2007

contaminant mobility by decreasing the permeability of the contaminated material. Chemical
processes reduce contaminant mobility by various means such as converting the contaminant to a

less mobile form or adjusting the pH of materials to reduce their solubility. Stabilization would

not change the mass of contaminants present at the Site.

Stabilization can be addressed via ex-situ, as discussed in Section 4.4, or in-situ processes.
Surface soil mixing allows for mixing without removal of treated materials. Shallow (8 to 12
inch) lifts of contaminated soil can be stabilized using modified construction equipment such as
bulldozers. Excavators and caisson drilling rigs can be modified to deliver stabilization reagents
to depths greater than 100 feet (as reported by various vendors). The degree of mixing varies

with each of these technologies.

While in-situ stabilization decreases the mobility of the contaminants, it does not decrease the
volume or toxicity of the contaminants. Additional measures would be required to prevent direct
contact for protection of human health. In-situ stabilization is not a widely-accepted technology
and has not been implemented full-scale for remediation of lead-contaminated soil, primarily due
to the effort involved in application of reagents and the uncertainty in mixing thoroughness.
When it is used it is on large, open sites with sufficiently large volumes of waste to justify the
mobilization of specialized equipment and development and implementation of monitoring and
testing protocol. Quality control could only be conducted through extensive investigation such

as test pits or borings.

For the reasons cited above, the In-Situ Stabilization option (Alternative 6) is not retained for

further evaluation in this CMS as a Site wide alternative.
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4.1.7 Soil Washing (Alternative 7)

Soil washing technology consists of two primary processes: 1) use of a liquid wash solution to
physically separate the large grain-size fraction (i.e., battery casings, gravel and sand) from the
small grain-size portion (fines fraction, i.e., clay/silt particles); and 2) use of a chemical
extraction agent to solubilize (dissolve) contaminants of concern (i.e., soil leaching), thereby
providing higher contaminant removal efficiencies from the large grain-size (coarse) material
and/or separating the contaminants from the fines fraction. The goal of treatment is to
concentrate contaminants to the fines fraction of the material since most organic and inorganic
contaminants tend to bind, either chemically or physically, to the clay/silt particles, and/or
organic matter within the soil matrix. The large grain-size (coarse) fraction (i.e., sand, gravel,
battery casings) is ‘cleaned’, and there is a reduction in the volume of contaminated material but

not the mass of the contaminant (lead).

The washing process typically involves the physical separation of contaminated material
utilizing mineral processing equipment and techniques. Acids, caustics, and surfactants may be
added to the process in an attempt to enhance contaminant removal by leaching. Chemicals
which have been attempted by various parties for soil lead leaching include ethylenediamine
tetraacetic acid (EDTA, a chelation agent which complexes lead and increases solubility) and

nitric acid. Surfactants are commonly used to remove organic contaminants from soil.

End products of the soil washing process include plastic casings, ebonite casings, washed soil
(coarse-grained fraction), and the lead product (fine-grained soil fraction), all of which are solid

fractions.

All of the solid end products would theoretically be clean (i.e., below RALs), except the lead
product which have high lead concentrations. Generally finer soil particles with high
concentrations of lead could be sent to a secondary lead smelter for recovery or stabilized via ex-
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situ methods and landfilled. The other three end products which no longer contain high
concentrations of lead (i.e., coarse soil and battery casings) could conceptually be used for clean
fill, fuel supplements or alternatively landfilled. The washing solution would likely be treated

and recycled as much as practicable until the end of the project. Treatment most likely would

involve filtration and/or precipitation to remove lead.

Soil washing is not a widely-accepted alternative and has not been implemented on full-scale
projects. The number of vendors who have successfully completed full-scale projects is very
limited as the technology is innovative. Due to the large variation in materials to be treated on-
site and the fine material (i.e., silt and clay) in the soil, implementation of soil washing would be
difficult. Bench-scale studies for similar projects have not proven to be successful in treating the
coarse soil fraction to below TCLP limits for lead. Debris such as battery casing fragments are
anticipated to be more difficult to clean because of their irregular size and shape of the casings
results in hard to clean corners and cracks in which lead may reside. The intricate nature of this
technology inherently requires high maintenance and frequent process modifications. Many of
the additives used have hazardous characteristics themselves (i.e., acids and bases) and may
require special handling and spill prevention/response plans. Implementation of this technology
may require designing and fabricating a site-specific treatment plant. For these reasons, the Soil
Washing option (Alternative 7) is not retained for further evaluation in this CMS as a Site wide

alternative.

4.1.8 Phytoremediation (Alternative 8)

Phytoremediation is an emerging technology which involves the use of trees and plants to aid in
the remediation of soils and/or groundwater. Plants used for remediation of heavy metals
include alyssum, hybrid poplars, Indian mustard, pennycress and sunflower. Phytoremediation
of metals occurs through several processes including: Phytoextraction and Phytostabilization.
Phytoextraction is the uptake of a contaminant by plant roots and translocation of that
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contaminant into the aboveground portion of the plants. The contaminant is removed by
harvesting the plants. Phytostabilization is the immobilization of a contaminant through

absorption and accumulation by roots, adsorption onto roots, or precipitation within the root zone

of plants.

Phytoremediation is an innovative technology which may be effective in remediation of shallow
(less than 1 ft below ground surface without repeated tilling and only as deep as 2 feet with such
measures) soils. It requires wide-open areas that are not covered with impervious surface such as
buildings and pavement. Obviously, the majority of the proposed remediation area is impervious
and some of the proposed excavations are projected to be greater than 2 feet deep and as much as
4.25 feet deep; therefore, phytoremediation would not be conducive to remediation of those
areas. The time required for implementation of phytoremediation is lengthy as plants and trees
grow at a limited rate. As phytoremediation is not conducive to the proposed excavations and
schedule, and as the technology is innovative and not widely applied, the Phytoremediation
option (Alternative 8) is not retained for further evaluation in this CMS as a Site wide

alternative.

4.2 GROUNDWATER

Shallow groundwater in select monitoring wells at the RMC facility has had exceedances of the
MCL for arsenic and residential groundwater standard for lead. Lead results have shown all
results for filtered samples at or below 15 ug/L and 13 samples with unfiltered results above 15
ug/L. Those unfiltered results that exceeded 15 ug/L total lead have all been detected in either
MW-2, MW-7 or MW-38 all of which are located in the vicinity of the former outdoor waste
piles. MW-1, MW-2, MW-7, MW-8 and MW-10 have had filtered and unfiltered arsenic results
at or above 10 ug/L. Arsenic has also been detected in unfiltered samples above 10 ug/L in MW-
3 in the presence high turbidity but the filtered results have all been below 10 ug/L and as
mentioned above, it is recommended that MW-3 be inspected and redeveloped or replaced.
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Conclusions have been made that the elevated concentrations observed in the shallow
groundwater are likely the result of having very high levels of lead and arsenic in conjunction

with, or in close proximity to, acidic water infiltrating from the former waste piles into the

subsurface.

42.1 No Action (Alternative 1)

No Action is a General Response Action, which does not have any specific technologies or
process options. The No Action General Response Action does not include any additional
remedial responses for the Site. It was retained to provide a baseline to compare the relative

benefits of the other options.

4.2.2 Institutional Controls (Alternative 2)

Institutional controls would place limitations on the use of groundwater at the Site to prevent
consumption by human receptors. The institutional controls would be applied in the form of
deed restrictions that would prevent the installation and development of potable groundwater
wells in the perched groundwater. The deed restrictions would apply to current and future

property owners. Institutional controls are retained for further evaluation.

423 Source Removal (Alternative 3)

Source Removal would consist of remediating soils with lead and arsenic concentrations that
may be causing an unacceptable impact from soil to groundwater. Available sampling data
indicates that groundwater wells which exhibit concentrations of lead and arsenic above the
MCL (arsenic) and USEPA screening level (lead) coincide with areas of the highest total arsenic
and lead concentrations in soil and are also being considered for remediation to address soil
contamination. Source removal is retained for further evaluation.
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4.2.4 Monitored Natural Attenuation (MNA) (Alternative 4)

The term “Monitored Natural Attenuation” refers to natural processes that may occur in
groundwater, under a carefully monitored environment, that reduce the mass, toxicity, mobility,
concentration and/or volume of contaminants in the media. Natural attenuation processes
include a variety of physical, chemical or biological processes that, under favorable conditions,
act without human intervention. Relative to arsenic and lead, natural attenuation does not reduce
the mass present, but under certain conditions can reduce the toxicity, mobility and concentration
present in groundwater. The natural process is typically the reduction of sulfates to sulfides and
co-precipitation of metals, or the sorption of dissolved metals on oxyhydroxides, clay minerals,
carbonates, solid organic matter and other solids. Based on groundwater chemistry, although
sulfate is present in groundwater no sulfide was detected indicating that sulfate reduction is not
naturally occurring. Elevated levels of iron and calcium present in the groundwater favor the
sorption mechanism of MNA. In addition, the lead and arsenic in groundwater do not appear to
have moved downgradient from the soils areas with the highest concentrations and the former
site operations area that represent the source areas which indicates that MNA is already

occurring. Therefore, MNA is retained for further evaluation.

4.2.5 Permeable Reactive Barrier (PRB) (Alternative 5)

A permeable reactive barrier (PRB) is a passive (no pumping), in-situ option which allows
groundwater to pass through a porous media containing a catalyst/formulation. Relative to
arsenic, the catalyst is typically an iron or manganese coated sand. Dissoived arsenic adsorbs to
hydroxides of iron to form insoluble precipitates. The PRB is placed downgradient of the source
and is of sufficient length and depth to intercept the impacted groundwater or constructed in
conjunction with impermeable barriers to “funnel” groundwater flow through the PRB. Since

the arsenic and lead plumes do not appear to be moving laterally, a PRB is not feasible and is not

retained for further evaluation.
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42.6 Containment (Alternative 6)

Groundwater containment is used to control or limit the lateral flow of groundwater in a finite
area or region. Containment can be accomplished by utilizing a low permeability soil-bentonite
barrier walls constructed around the area of impacted groundwater. The low permeability walls
are typically used in conjunction with a low permeability cap and/or groundwater extraction
and/or PRB to control groundwater levels. The walls are well suited for locations where the
groundwater to be contained is situated at depths less than 50 feet and a continuous well defined
clay or other low permeability layer is present to provide bottom containment. However, since
the arsenic and lead plumes do not appear to be moving laterally, a containment wall is not

feasible and is not retained for further evaluation.

4.2.7 Groundwater Extraction and Treatment (Alternative 7)

As the name implies, groundwater extraction and treatment would entail the removal of impacted
groundwater using wells or extraction trenches and treatment through an ex-situ treatment
system prior to discharge through a permitted NPDES discharge point, re-injection, or discharge
to the POTW. Extraction and treatment can be effective at reducing mobility and effectively
reduces the mass and toxicity of the contaminants in groundwater. Extraction and treatment
systems can be expensive to design, install and operate, especially in systems that utilize
significant amounts of chemical addition and or reactive media to effect treatment. Groundwater

extraction and treatment should be retained for further consideration.
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5.0 EVALUATION CRITERIA

Corrective measure alternatives were evaluated based on technical, environmental, human health
and institutional concerns as well as cost. A brief discussion of each consideration is provided

below.

5.1  TECHNICAL

Technical considerations evaluated for each corrective measure alternative are performance,
reliability, implementability and safety. Performance represents the ability of the alternative to
achieve the intended function. Site or waste-specific characteristics that could diminish the
effectiveness of each alternative were considered. The effectiveness of each alternative was also

evaluated based on the anticipated useful life of all components integral to the alternative.

The reliability of each alternative was evaluated based on the operation and maintenance (O&M)
requirements as well as the track record of the alternative. O&M requirements including the
complexity and required scheduled maintenance were considered. The successful use of the
alternative in similar circumstances and the ability to combine the remedy with other alternatives

were also considered.

The implementability of each alternative was evaluated based on the difficulty of installation and
the time required to install and obtain the desired results from the alternative. Installation
considerations included required permits, underground utilities, depth to groundwater, equipment

availability and the location of suitable off-site treatment or disposal facilities.

Safety factors evaluated for each alternative included the threat posed to nearby communities, the
environment, and workers during implementation. Factors considered included fire, explosion
and exposure to hazardous substances.
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52  ENVIRONMENTAL

Each alternative was assessed to determine short and long term beneficial and adverse effects on
the environment. Considerations included the impact on habitat types as well as plant and
animal receptors located in, adjacent to, or affected by the facility. Potential impacts to receptors
were evaluated on both an individual and biological community level. Each alternative

evaluation included proposed methods to mitigate identified adverse impacts.

5.3 HUMAN HEALTH

Each alternative was assessed for mitigation of short and long term exposure to residual
contamination as well as the degree to which human health would be protected during and after
implementation. The evaluation of each alternative characterized the on-site concentrations of
contaminants and describes potential exposure routes to receptors. The predicted changes in
exposure over time was also evaluated. This section reviews the reduction in toxicity, mobility

or volume of waste.

54  INSTITUTIONAL

Each alternative was assessed to determine how Federal, State and local environmental or public

health regulations may impact the design, operation, or timing of the alternative.

55 IMPLEMENTATION COST

A cost estimate for each alternative was prepared that considers capital expenditures as well as
operation and maintenance costs. Capital expenditures include both direct and indirect costs.
Direct capital costs include material and labor used in construction and equipment and services
used in the treatment of affected media. Indirect capital costs include engineering expenses,
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licensing and permit costs, start up and shake down costs, and a contingency allowance or

unforeseen circumstances.

Operation and maintenance costs include post construction costs necessary to ensure the
continued effectiveness of the corrective measure. These costs include operating labor costs;
repairs and scheduled maintenance; supplies and utilities; subcontractor services; disposal and

treatment costs of generated wastes; and a reserve or contingency fund.
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6.0 EVALUATION OF ALTERNATIVES

The potential corrective measure alternatives for soil and sediment described in Section 4.1 were
retained for further evaluation, except for Alternative 5 "Resource Recovery and Recycling",
Alternative 6 "In-situ Stabilization", Alternative 7 "Soil Washing", and Alternative 8
"Phytoremediation." The potential corrective measures for groundwater described in Section 4.2
were retained for further evaluation except for Alternative 5 “Permeable Reactive Barriers”, and
Alternative 6 “Containment.” The rationale for excluding particular alternatives is provided in
Section 4. An analysis of the retained corrective measure alternatives based on the criteria

described in Section 5.0 is presented in the following section.

6.1  SOIL AND SEDIMENT

6.1.1 Alternative 1: No Action

Technical Considerations

The No Action alternative does not involve any corrective action measures for which technical
considerations can be evaluated. As a result, the technical considerations (performance,
reliability, implementability and safety) for Alternative 1 are not applicable. Alternative 1 does
not reduce the mobility or volume of contaminants at the Site. Alternative 1 does not control the

source of releases to reduce or eliminate further releases.
Environmental Considerations

Habitat types, biological communities, and plant and animal receptors at, or in the immediate
vicinity of, the Site are very limited as most of the Site is either covered with buildings and/or
paved, or is landscaped lawn area. Storm water runoff from the "on-site" areas is collected and
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processed through the onsite wastewater treatment system and discharged to the POTW. Storm
water runoff from the "grassy" areas of the Site enters the grass lined swales toward the south

and east or enters the drainage ditch along the former railroad spur at the north end of the Site

and discharges to offsite surface water features without treatment.

Where habitats, biological communities, plants, and/or animals may be present, those areas are
small, discontinuous and characterized by scrub growth, brush and weeds. These areas have
been significantly impacted by previous farming, construction of the adjacent roads and
railroads, and development on and around the Site. These previous activities and the current
landuse patterns in the area severely limit ecological conditions at the Site. It is judged to be an
isolated low functioning eco-system incapable of supporting any significant numbers of wildlife.
The portions of those areas that exceed the RALs established for the Site collectively represent
less than 0.75 acres. The primary short and long term benefit of Alternative 1 is the avoidance of
disturbing what minimal habitats, biological communities, plants, and animals may be present at
the Site in areas which exceed RALs. Given the minimal habitat, plant, and animal receptors
present at the Site, it is likely that adverse effects on the environment (excluding human
exposure) would be minimal for Alternative 1. Although the potential for sediment to be eroded
and transported from the Site is generally low at the present time, if the areas of high soil lead
and arsenic concentrations are disturbed, off-site transport of sediment could occur.
Management of the potential for disturbance and transportation of sediment can be achieved

through institutional controls that prevent disturbance and maintenance of the controls installed

as interim measures for the Site.
Human Health Considerations

Alternative 1 does not meaningfully change lead and arsenic concentrations in the short or long
term or reduce the toxicity, mobility or volume of lead and arsenic impacted soil and sediment.

The existing exposure pathways (inhalation and dermal contact) would remain unchanged. Risks
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presented by the current conditions are evaluated in the BHHRA which was included in the
Phase I CMS Report and is provided as Appendix A to this report. Therefore except to the

extent that Institutional Controls are effective, the potential for unacceptable risk by human

exposure on the Site would remain.

Institutional Considerations

As documented in the Consent Decree and documents prepared to fulfill the requirements of the
Consent Decree, the USEPA and IDEM have already asserted that Federal and State regulations
do not allow for all impacted soils and sediments to remain at the Site without some type of
corrective action. Therefore, from a regulatory perspective, the No Action alternative will not be
allowed.

Implementation Costs

The estimated capital and annual O&M cost for this alternative are both $0.

6.1.2 Alternative 2; Soil Excavation

Alternative 2 would include excavating all soils above the RAL of 8,470 mg/kg from the on-site
areas, (including from within the footprint of the SWMUs), excavation of soils and sediments
above the RAL of 4,954 mg/kg from the on-site grassy areas, and excavation of soils and
sediments above remediation standards from Arlington Avenue right-of-way, railroad right-of-
way and Big Four Road right-of-way. Drawing 1 shows the currently estimated area and depths
of soil excavation required to remove all soils and sediments above the RAL/remediation
standard corresponding to each area. The volume of soil and sediment to be excavated for
Alternative 2 is estimated to be 3,224 cy in the on-site areas outside the SWMUs, 1,771 cy
within the SWMUs, 1,057 cy from the on-site grassy areas, 3,177 cy from the railroad right of
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way, 1,269 cy from the Arlington Avenue right of way and 3,640 cy from the Big Four Road

right-of-way.

Because the BHHRA did not identify an unacceptable risk for the off-site areas, remediation of
the right-of-ways will be coordinated with the onsite remediation activities. Although not
expected to occur, those areas not remediated concurrently with the onsite cleanup will have a
well defined deed restriction recorded for the property that indicates that any future development
or reuse of the property must be supported by the exposure scenarios evaluated in the BHHRA or
the BHHRA must be rerun for the future proposed exposure conditions and cleaned to the
appropriate levels. The deed restriction could be removed if Refined, or the current or future

landowner remediates the property to appropriate levels for unrestricted use.

The area of pavement (concrete and bituminous) and building floors (all' concrete) that must be
removed to access the soils to be excavated are 3,366 sy for the SWMUSs and 1,325 sy for the
areas outside the SWMUs. The vertical limits of excavation were determined using the sample
depth intervals. The horizontal limits of excavation were drawn between-'adjacent samples that
were above and below the applicable RAL/remediation standard. Confirmatory soil sampling of
excavations will be specified in the Corrective Measure Implementation Program Plan. For the
purposes of the cost estimate provided in this report, we have assumed that 100 confirmatory
samples will be required on the Refined property and another 50 will be required off-site and that

the cost to collect and analyze each sample is $100.

Although not a required corrective measure, Alternative 2 will include the d‘emolition of several
buildings including the Material Storage Battery Breaker, Filter Press, and Wastewater
Treatment Building and removal/closure of the Surface Impoundment. Concrete/masonry rubble
and non-degradable debris generated during the decontamination and demolition of facility
structures may be utilized for excavation backfill. The Surface Impoundment has a synthetic and
concrete liner system. Removal of the filter press and wastewater treatment buildings will mean
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that storm water runoff and other water generated during corrective action could not be treated
unless the existing system were replaced or relocated. Following completion of corrective action

it is expected that the treatment system will be closed and storm water runoff will be discharged

directly from the site through a storm water outfall.

The soil excavation activities would be performed using commonly available construction
techniques and readily available equipment and qualified labor. The areas of floor and pavement

to be removed will be limited to only those areas necessary to access the soil to be removed.

Excavated soil and sediment will be managed using on-site containment (Alternative 3A or 3B)
and/or off-site disposal (Alternative 4). The building demolition will generate debris and rubble.
Metal debris can be sent for recycling, but will require pressure-washing to remove dust and soil.
The remaining debris and rubble from both the building and pavement demolition will require
either inclusion in an on-site containment cell (Alternative 3A or 3B), use as excavation backfill,
or off-site disposal (Alternative 4). Wood, trash and other degradable materials generated during

demolition would be sent off-site for disposal even for the on-site containment cell alternatives.

Alternative 2 also includes excavation of soil and sediment from portions of the right of ways
along Arlington Avenue and Big Four Road, and the ballast lined drainage ditch along the

railroad right of way as indicated on Drawing 1.

Technical Considerations

The intended function of corrective action is to reduce human exposure to impacted soils
whereby they no longer pose a potentially unacceptable risk. As summarized in the Baseline
Human Health Risk Assessment, average lead concentrations will be reduced from 20,266 mg/kg
to 920 mg/kg for the 0 to 60 inch soil horizon within the on-site area and from 13,392 mg/kg to
920 mg/kg for the 0 to 30 inch soil horizon within the grassy areas. Arsenic concentrations will
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be reduced from 82.4 mg/kg to 11.43 mg/kg for the 0 to 60 inch soil horizon in the on-site area
and from 157 mg/kg to 12.5 mg/kg for the 0 to 30 inch soil horizon in the grassy areas. This
represents greater than an order of magnitude reduction in soil lead concentration and nearly an
order of magnitude reduction for arsenic. The off-site removal limits shown on Drawing 1 are
expected to be from 6 to 18 inches in depth and will result in average lead concentrations for the

off-site areas below 400 mg/kg. Actual removal limits and requirements for post-excavation

sampling will be refined in the Corrective Measures Implementation Program Plan (CMI Plan).

There are no Site or waste specific characteristics that could diminish the effectiveness of
Alternative 2. The long-term effectiveness of Alternative 2 would be high as no soils posing a
potentially unacceptable risk to human health for the selected exposure scenarios would remain
in excavated areas providing an unlimited useful life of the remedy for those areas. Alternative 2
controls the source of releases to reduce or eliminate further releases by excavating soils above
the RAL/remediation standard corresponding to each area for placement in an on-site

containment cell (Alternative 3A or 3B) or off-site disposal (Alternative 4).

Alternative 2 is reliable as it is a widely applied, proven technology and will require no operation
and maintenance when completed. Alternative 2 can readily be combined with other remedies.
In fact, it is assumed it will be combined with one of the on-site capping remedies (Alternatives

3A or 3B) or off-site disposal (Alternative 4).

The implementability of Alternative 2 would be fairly high as it only involves standard
excavation techniques which are not difficult, only requires traditional demolition and excavation
permits, would only impact on Site utilities which are inactive, and would use traditional
construction equipment which is widely available. It is estimated that corrective action using
Alternative 2 could be completed within 16 to 20 weeks after required permits and regulatory

approvals are obtained.
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Safety issues associated with this alternative would be those normally associated with general
earthwork projects (e.g., confined space, slip/trip/fall hazards, electrical safety, work around
heavy equipment, etc.). Potential release of contaminants during excavation and exposure of on
Site workers and off-site individuals in the immediate vicinity of the Site are additional safety
issues. Except for fuels used for power equipment used during excavation and work in the
vicinity of the gas lines, Alternative 2 should not pose a fire or explosion hazard. All of these
safety issues can be properly mitigated by implementation of an appropriate Health and Safety

Plan.

Best Management Practices (BMPs) will be implemented during and after the work to prevent
erosion. The BMPs include sediment control features such as silt fence, vegetative cover in

disturbed areas, and storm water swales to convey storm water to a basin prior to discharge.

Environmental Considerations

As discussed in Section 6.1, the presence of, and current adverse effects to, habitats, biological
communities, and plant and animal receptors by impacted soil and sediment appear to be
minimal. Short and long term beneficial effects of Alternative 2 would be elimination of any
adverse effects impacted soils and sediments may currently be having on these receptors.
Adverse effects of Alternative 2 would be minimal — primarily the disturbance of minimal
habitats, biological communities, and plants in excavation areas and a minimal potential for

release of contaminants during excavation.

Erosion and sediment and dust control measures must be implemented during corrective action
to prevent potentially contaminated sediment and dust from leaving the Site. The potential for
impacts will be greatest during the period of active excavation. After the excavated areas have

been backfilled and restored with pavement, stone or vegetation, the Site will be stable and the
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potential for the transport of dust and sediment from the Site to surrounding areas or drainage

features will be lower than pre-corrective action conditions.

Alternative 2 would also be more protective of groundwater than current conditions as the most
impacted soil and sediment would be remediated. Regarding the potential for migration from the
remediated soil areas, insufficient data is available to complete a quantitative analysis; however,
recognizing that the current concentrations in soil will be significantly reduced, it can be
concluded that the potential for impact to groundwater will also be significantly reduced.
Furthermore, it should be recognized that even under current conditions and historic operating
conditions (before pavement of the majority of the on-site areas), the area represented by the
impacted wells is limited to the most heavily utilized central portion of the Site while perimeter

groundwater monitoring wells MW-4, MW-5 and MW-11 have never had an exceedance.
Human Health Considerations

The potential for short-term human exposure both for the workers performing the remediation
and the surrounding community will be increased during the time of active remedial activities
because of the increased potential for ingestion or inhalation of lead impacted dust. The
Corrective Measures Implementation Program Plan (CMI Plan) should include specific measures
to be implemented by the Contractor to minimize dust. The CMI Plan should also include
measures to document the success of those measures such as air monitoring. Careful planning
can minimize these potential risks. Engineering controls such as staged construction, water
misting for dust suppression, and proper use of personal protective equipment can be used to
mitigate exposures and potential releases during implementation. As contemplated in the
BHHRA, Alternative 2 removes all soil and sediment exceeding the on-site and grassy area
RALs and leaves no long term exposure considerations for commercial/industrial users of the
Site. Soil and sediment remaining on-site after remediation could pose a potentially unacceptable
risk to a residential user; therefore, deed restrictions would be required for the Site to prevent

FAOFICEAGC\PROJECTS\Files\2003-1046\Reporis\CMS 8-6-07\Phase [I CMS text.doc 6' 8



o

Refined Metals Corporation

Beech Grove, Indiana

Phase II CMS Report

Revised August 6, 2007

residential and/or similar use of the Site without additional corrective action. Alternative 2 also

anticipates that off-site areas with lead above the USEPA residential screening level will be

remediated or the property will be deed restricted against future residential use.

Alternative 2 removes contaminants for subsequent management under one of the capping
alternatives and/or offsite disposal, thus, decreasing the mobility of contaminants. The toxicity
of the contaminants would not change. The volume of contaminants will be reduced if
Alternative 4 is used in conjunction with Alternative 2. Use of Alternatives 3A or 3B in

conjunction with Alternative 2 would not reduce the volume of contaminants.
Institutional Considerations

A deed restriction would be recorded to prevent non-commercial/industrial use of the Site.
Subject to state and local recording requirements, the restriction sought will include the
agreement reached regarding the limitations of post-corrective measure implementation,
unrestricted commercial/industrial use of the Site. The deed restriction will also specify that on-

site groundwater can not be used for potable purposes.

It is not anticipated that Federal, State, and/or local environmental or public health regulations
would pose a significant challenge to the design, operation, or timing of Alternative 2.
Regulations applicable to this alternative include the following:

CODE OF FEDERAL REGULATIONS (CFR):

40 CFR Protection of Environment

40 CFR 50 - Clean Air Act National Ambient Air Quality Standards (NAAQS)
Section 109: Primary and secondary NAAQS which include lead and particulate
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standards. These standards would be applied to soil and sediment excavation and
building decontamination and demolition activities to ensure the protection of the
workers and surrounding community. Dust control measures would be
incorporated into the design and implementation of Alternative 2 to ensure

NAAQS are maintained during corrective action. Measures implemented to

maintain NAAQS should not significantly impact the timing of Alternative 2.

National Pollution Discharge Elimination System (NPDES): Applies to
discharges into surface waters via storm water or treatment process wastewater
(Federal Clean Water Act). At the present time surface water from the on-site
areas is collected, treated and discharged to the local POTW. During the
implementation of corrective measures the Contractor will be required to continue
operation of the treatment system and discharge to the POTW. Storm water
accumulating within the remediation areas and rinsate water collected during the
decontamination of buildings, equipment and personnel will also be processed
through the treatment system. Treated effluent will be discharged to the POTW.,
Following the completion of corrective action, the treatment system will be
decommissioned and the connection with the POTW will be terminated. A
construction NPDES permit will be required during earth disturbance activities

for the correction action (see 327 IAC 15-5).

Hazardous Remediation Waste Management Requirements: Establishes
requirements under RCRA for hazardous remediation waste treatment, storage
and disposal during cleanup actions. Proper waste management procedures would
be incorporated into the design and implementation of Alternative 2. Proper

waste management should not significantly affect the timing of Alternative 2.
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40 CFR 263 - Federal Department of Transportation (DOT) Rules for Hazardous
Materials Transport: Regulates the transportation of hazardous materials
including packaging, shipping and placarding. These rules are applicable to
hazardous wastes shipped off-site for laboratory analysis, treatment or disposal.
The Contractor and his subcontractors will be required to possess all required
permits and approvals. Proper transportation of hazardous materials should be
incorporated into the design and implementation of Alternative 2. Proper
transportation of hazardous materials should not significantly affect the timing of

Alternative 2.

40 CFR 265 - INTERIM STATUS STANDARDS FOR OWNERS AND OPERATORS OF
HAZARDOUS WASTE TREATMENT STORAGE AND DISPOSAL
FACILITIES:

40 CFR 265 Subpart F — Groundwater Monitoring:

Requires owners of surface impoundments used to manage hazardous waste to
implement a groundwater monitoring program. RMC has prepared and submitted
to IDEM a Sampling and Analysis Plan for Groundwater Monitoring in the
vicinity of the Surface Impoundment. Groundwater monitoring at the surface
impoundment will be required until closure of the surface impoundment is
completed. Note that 40 CFR 265.228 specifies groundwater monitoring is not
required after all waste is removed. Groundwater mc‘)nitoring should not

significantly affect the timing of Alternative 2.
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40 CFR 265 Subpart G — Closure and Post Closure:

Requires that owners of hazardous waste management facilities design and
implement closure and post-closure as necessary. At the Site, the regulations are
being applied to the SWMUs being closed under the purview of IDEM. 40 CFR
265.111 (a) states that the owner/operator must close the facility in a manner that
minimizes the need for future maintenance. 40CFR 265.111 (b) states that the
owner/operator must close the facility in a manner that controls, minimizes or
eliminates, to the extent necessary to protect human health and the environment,
post-closure escape of hazardous waste, hazardous constituents, leachate,
contaminated run-off, or hazardous waste decomposition products to the ground
or surface waters or atmosphere. Closure and post-closure requirements (if
applicable) would be incorporated into the design and implementation of
Alternative 2. Closure and post-closure requirements should not significantly

affect the timing of Alternative 2.

40 CFR Subpart K — Surface Impoundments:

Contains requirements for closure and post-closure of surface impoundments.
Surface Impoundment Closure meeting the requirements of 40 CFR 265.228
would be achieved when accumulated sediments and the existing liner system
have been removed. No soil removal is required beneath the concrete liner, as
demonstrated by the results of Closure Soil Borings (CSBs) 43 through 47. The
sediment would be managed with remediated on-site soils and the concrete
portion of the liner system will be managed with other demolition debris/rubble.
The synthetic liner system would be sent for off-site disposal. These closure
activities would be incorporated into the design and implementation of

Alternative 2. Closure of the surface impoundment is an activity common to all
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the alternatives; therefore, it is expected to effect the schedule of each alternative

in a similar manner.

40 CFR Subpart L. — Waste Piles:

Contains requirements for closure and post-closure of waste piles. The Interim
Status Waste Piles would be closed by the removal of remaining waste and
decontamination or removal of waste residues on structural equipment, building
components and subsoils. To achieve this requirement, the floor and other
building components within the indoor waste pile area would be cleaned. This
would include the removal of accumulated dust and debris. After removal of the
dust and debris and cleaning, the walls and roof would be removed and areas of
soil that exceed the RAL established for the on-site area in the BHHRA would be
removed. Only the floor areas overlying an area of proposed soil excavation
would be removed. The areas of the former outdoor waste piles are protected by
existing pavement. Under alternative 2 the pavement would be removed from
those areas determined to have subsoils that exceed the RAL. This will achieve
closure pursuant to 40 CFR 265.258. These closure requirements would be
incorporated into the design and implementation of Alternative 2. Closure of the
waste piles is an activity common to all of the alternatives; therefore, it is

expected to affect the schedule of each alternative in a similar manner.
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29 CFR LABOR

29 CFR 1900 - Occupational Safety and Health Administration (OSHA) Requirements:

General:

The Contractor and its subcontractors selected to perform the soil excavation activities
will be required to perform all work in accordance with the requirements of OSHA. The
Contractor will be required to develop and implement a Health & Safety Plan (HASP)
that satisfies all relevant sections of 29 CFR 1900. Examples of significant sections to be

included in the HASP that are related to Soil Excavation are as follows:

29 CFR 1904 Recording and Reporting;

29 CFR 1910 Occupational Safety and Health Standards (includes respiratory
protection); and,

29 CFR 1926 Safety and Health Regulations for Construction (including Lead in

Construction).

Health and safety precautions are common to all of the alternatives and should equally affect the

timing of all alternatives.

INDIANA ADMINSTRATIVE CODE (IAC)

3271AC 15-5

Rule 5§ — Storm Water Runoff Associated with Land Disturbing Activities:
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327 IAC 15-5-7

Requirements for controlling soil runoff during construction activities. The Soil
Excavation Alternative will require the development of an Erosion and Sediment Control
Plan (E/SCP) that contains the elements required in this section. The E/SCP must be
submitted to the Soil & Water Conservation District for Marion County. Preparation of
an E/SCP is a component common to all alternatives and should equally affect any of the

alternatives.
329 TAC 3.1

Rule 10 — Interim Status Standards for Owners and Operators of Hazardous Waste
Treatment, Storage and Disposal Facilities:

329 IAC 3.1-10-1

Adopts by reference the requirements of 40 CFR 265: See relevant subsections cited

above.
Implementation Costs

AGC’s opinion of probable capital costs for the excavation activities that would be required
under this alternative is $1,364,690. The costs are summarized in Table 3. This probable cost is
specific to excavation and restoration of the excavated area only and does not include costs for
on-site consolidation and capping or stabilization and off-site disposal. It does include the cost
for decontamination of all, and demolition of some, facility structures and pavement. No long
term operation and maintenance costs specific to soil remediation would be necessary, as these
activities are specific to the selected alternative for final disposition (i.e. Alternatives 3A, 3B or
4).
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6.1.3 Alternative 3A: On-Site Containment Cell with Composite Cap

Alternative 3A would consist of consolidating excavated soils into a designated area of the Site
and constructing a composite cap. The location of the cell would be selected to be easily
accessible for trucks and equipment hauling remediated soil as wells being in an area that could
be easily graded to manage and direct storm water runoff. A conceptual containment cell
location is provided on Drawing 1. The containment cell area would be prepared by clearing the
selected area and creating a perimeter soil berm. Soils proposed for excavation as part of
Alternative 2 that are situated within the footprint of the proposed cap would remain in-place and
will not require excavation unless such soils are situated below the groundwater table in that
area, in which case those soils will be excavated and the resulting excavation backfilled with soil
with total lead concentrations below the RAL. The anticipated volume of soil and other
materials to be placed in the cell would dictate the size. The cell will be sized to accommodate
concrete, asphalt, and non-recyclable and non-degradable demolition debris from Site demolition
activities. The contents will be graded to have a smooth finished surface with slopes between 3
and 33 percent. The capacity of the proposed footprint with 20% finished slopes will be on the
order of 8,000 CY, if additional volume is required the steepness of the finished slopes would
need to be increased. Finished slopes of 25% would provide approximately 9,500 cy and
finished slopes of 33% would provide approximately 12,000 CY. The actual steepness will be
established based on stability design calculations to be completed during the design process.
Regardless of the final steepness of the cap, some portion of the off-site soils and sediment will
not fit beneath the cap. Refined may wish to utilize those portions of the off-site soils and
sediment below the USEPA Non-Residential Lead Screening Level (1,000 mg/KG) as on-site
backfill and the soils and sediment that exceed that standard will be disposed off-site. In such a
case, Refined must rerun the RAL calculations in the BHHRA using the actual soil lead
concentration in-place of 50 mg/kg originally used. Care must be taken to ensure that the surface
on which the liner will be placed will not puncture or in any other way damage the geomembrane

component of the cap. This alternative would be performed in conjunction with Alternative 2. A

FAOFICEAGC\PROJECTS\Files\2003-1046\Reports\CMS 8-6-07\Phase II CMS iext.doc 6' 1 6




Refined Metals Corporation

Beech Grove, Indiana

Phase II CMS Report

Revised August 6, 2007

groundwater monitoring system will be installed around the containment cell to ensure the

containment cell is working as intended.
Technical Considerations

The intended function of the corrective action is to reduce human exposure to impacted soils
whereby they no longer pose a potentially unacceptable risk. Alternative 3A (combined with
Alternative 2) achieves this function. There are no Site or waste specific characteristics that
could diminish the effectiveness of Alternative 3A. The long-term effectiveness of Alternative
3A would be high as long as the composite cap was maintained. With routine maintenance of
the composite cap (e.g., routine inspection of the cap, mowing of the vegetative cover, periodic
repair of dead vegetation, periodic repair of minor erosion, etc.), it is anticipated that the life of
such a cap would be greater than 30 years. Alternative 3A controls, reduces or eliminates the
source of potential future releases by encapsulating the remediated soils and sediment beneath a
cap that will include an impermeable geomembrane barrier covering the entire footprint of the
Containment Cell. The 24” thick layer of soil (6” topsoil and 18” cover soil) will protect the
geomembrane from degradation, damage and vandalism. The composite. cap system prevents
vertical migration of the constituents of concern from the waste contained within the cell by
preventing infiltration. A deed restriction will also be posted for the portion of the property
occupied by the Containment Cell that will prevent future disturbance, excavation or other

activity that could result in the release of the contents.

Alternative 3A is reliable as it is a widely applied, proven technology; however, it will require
some O&M when completed. The geomembrane layer provides a more dependable
impermeable barrier than asphalt or soil alone. O&M requirements are not anticipated to be
complex. O&M activities would include routine inspection of the cap, regular mowing of the

vegetative cover, and periodic repair of minor damage (e.g., dead vegetation on cover, minor

FAOFICEAGC\PROJECTS\Files\2003-1046\Reports\CMS 8-6-07\Phase 11 CMS text.doc 6' ]. 7



Refined Metals Corporation

Beech Grove, Indiana

Phase I1 CMS Report

Revised August 6, 2007

erosion, etc.). Composite caps have been successfully used at many other sites and can readily

be combined with Alternative 2.

The implementability of Alternative 3A would be fairly high, although less so than Alternative
3B because installation of the geomembrane component of the cap will require specially trained
installers. While Alternative 3A is technically the most complex alternative, it can be
implemented provided a qualified contractor experienced with installation of such caps is hired
and appropriate QA/QC measures are implemented. Alternative 3A would only require
traditional construction permits, would only impact Site utilities which can not be abandoned,
would not extend to the groundwater table, and would use traditional construction and HDPE
fusing equipment which is widely available. It is estimated that once excavated material is
placed in the cell (see Alternatives 2 for excavation timeframes) and all required permits are

obtained, installation of the composite cap could be completed in 4 to 6 weeks.

Safety issues associated with Alternative 3A are similar to those already relevant to managing
the soils from the excavation activities, all of which can be properly mitigated by implementation

of an appropriate health and safety plan. An experienced liner crew will be required for

installation of the HDPE geomembrane.

Best Management Practices (BMPs) will be implemented during and after the work to prevent
eroston. The BMPs include sediment control features such as silt fence, vegetative cover in

disturbed areas, and storm water swales to convey storm water to a basin prior to discharge.

The groundwater monitoring system will consist of four wells around the perimeter of the cell.
Tentatively, it is expected that existing well MW-9 will function as the background well and
three new wells will be installed to serve as down-gradient wells. Groundwater samples will be

monitored in the field for pH, turbidity, temperature, ORP and dissolved oxygen and
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conductivity and in the laboratory for lead and arsenic. Specifics regarding the groundwater

monitoring program will be established in the CMI Plan.
Environmental Considerations

Alternative 3A will result in the remediated soils remaining at the Site in a dedicated and defined
area. As discussed in Section 6.1, the presence of habitats, biological communities, and plant
and animal receptors at the Site appear to be minimal. The location for the containment cell will
be located in an area which is already paved/covered with buildings, or imrhediately adjacent to
such an area. As such, it is not anticipated that habitats, biological communities, plant, and/or
animal receptors at the proposed cell location would be appreciable. It is anticipated that
construction of a composite capped cell would have minimal short and long term adverse effects.
The potential exists for the release of dust and sediment during cell construction and placement
of excavated soil, although careful planning can minimize these potential risks. The completed
cell will have a 24 — inch thick layer of “clean soil” that will protect the impermeable layer of the
cap from damage by burrowing animals. The potential for a breech of the cover system for the

completed containment cell is considered to be very low.
Human Health Considerations

The short-term potential for human exposure both for the workers performing the remediation
and the general public will be increased during placement and compaction of the remediated
soils. This is primarily the result of an increased potential for dust and direct contact with the
soil. The Corrective Measures Implementation Program Plan (CMI Plan) should include specific
measures to be implemented by the Contractor to minimize exposure to dust and soil, and
protocol for collecting analytical data to document the effectiveness of those measures. Careful
planning can minimize these potential risks. Engineering controls such as staged construction,

water misting for dust suppression, and proper use of personal protective equipment can be used
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to mitigate exposures and potential releases during implementation. Provided the composite cap
is maintained, human exposure to capped material should remain low over time. Soil and
sediment remaining at the Site after remediation could pose an unacceptable risk to a residential

user of the Site; therefore, a land restriction would be required to prevent residential and/or

similar use of the Site without additional correction action.

Alternative 3A caps all of the impacted soil excavated from the Site under Alternative 2, thus
decreasing the mobility of contaminants. Alternative 3A does not decrease the volume or

toxicity of contaminants at the Site.
Institutional Considerations

A deed restriction would be implemented to prevent disturbance of the on-site containment cell.
This deed restriction would be implemented concurrently with the deed restriction for

Alternative 2.

It is not anticipated that Federal, State, and/or local environmental or public health regulations
would pose a significant challenge to the design, operation, or timing of this alternative. The
regulations applicable to this alternative would be same as those applicable to Alternative 2.

Implementation Cost

AGC’s opinion of probable capital cost for Alternative 3A is $227,936. The 30 year O&M cost
is $488,382. The present worth of the O&M costs is $174,000. The costs are summarized in
Table 4.
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6.1.4 Alternative 3B: On-Site Containment Cell with Asphalt Cap

Alternative 3B would be performed in conjunction with excavation Alternative 2. The general
construction and performance aspects of the asphalt cap would be similar to the composite cap
except that no geosynthetic liner components would be present in the cover and the soil would be
replaced by crushed stone and asphalt. Alternative 3B would consolidate the remediated soils
into a single location at the Site. Soils proposed for excavation as part of Alternative 2 that are
situated within the footprint of the proposed cap would remain in-place and will not require
excavation unless such soils are situated below the groundwater table in that area, in which case
those soils will be excavated and the resulting excavation backfilled with soil with total lead
concentrations below the RAL. The containment cell would have a defined area and an
engineered cover. The cover would protect against direct contact and the infiltration of
precipitation into the consolidated soils. A groundwater monitoring system will be installed

around the containment cell to ensure the containment cell is working as intended.
Technical Considerations

The asphalt cap would rely on the integrity of the asphalt to prevent infiltration of precipitation
and inadvertent contact by receptors. A geotextile fabric would be placed at the base of the
aggregate layer to reduce the potential for cracking of the asphait section. The asphalt will
provide a continuous barrier. A higher level of maintenance would be necessary to maintain the
cover than the composite cover presented as Alternative 3A. The finished slopes would be
between 3 and approximately 15 percent which would likely result in a lower profile than the
composite cap. The approximate air space for the footprint shown at 15% maximum slopes
would be on the order of 6,400 cy which would provides only minimal excess capacity above the
currently projected volume of on-site soils to be remediated (6,052 cy). Based on the proposed
footprint and side slopes, some portion of the off-site soils and sediment will not fit beneath the
cap. Refined will propose to utilize those portions of the off-site soils and sediment below the
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USEPA Non-Residential Lead Screening Level (1,000 mg/KG) as on-site backfill and the soils
and sediment that exceed that standard will be disposed off-site. The finished cap surface could
be integrated to provide usable Site area (such as a parking lot or outdoor material storage area)
that would make the Site more conducive to redevelopment. Alternative 3B controls, reduces or
eliminates the source of potential future releases by encapsulating the remediated soils, sediment
and debris beneath an asphalt, crushed aggregate and geotextile cap that covers the entire
footprint of the Containment Cell. The asphalt component of the cap system, when properly
maintained, prevents infiltration of precipitation. The asphalt layer also provides a barrier
between potential receptors and the impacted materials contained within the cell. The asphalt
cap system prevents vertical migration of the constituents of concern from the waste contained
within the cell by preventing infiltration. A deed restriction will also be posted for the portion of
the property occupied by the Containment Cell. The deed restriction will help prevent future

disturbance, excavation or other activity that could result in the release of the contents.

The location of the cell will be as shown on Drawing 1. The containment cell area would be
prepared by clearing the selected area and creating a perimeter soil berm. The anticipated
volume of soil and other materials to be placed in the cell would dictate the size, which would

currently result in a footprint of approximately 1.15 acres.

The intended function of corrective action is to reduce human exposure to impacted soils
whereby they no longer pose a potentially unacceptable risk. Alternative 3B (combined with
Alternative 2) achieves this function. There are no Site or waste specific characteristics that
could diminish the effectiveness of Alternative 3B. The long-term effectiveness of Alternative
3B would be high as long as the asphalt cap was maintained. With routine maintenance of the
asphalt cap (e.g., sealing of cracks, seal coating etc.), it is anticipated that the life of such a cap

would be greater than 30 years.
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Alternative 3B is reliable as it is a widely applied, proven technology; however, it will require
some O&M when completed. O&M requirements are not anticipated to be complex. O&M
activities would include routine inspection of the asphalt, periodic fill of cracks, and infrequent
sealing and/or repaving. Bituminous concrete pavement (i.e., asphalt) is widely utilized for

containment of waste materials that are relatively insoluble, such as lead and can readily be

combined with Alternative 2.

The implementability of Alternative 3B would be fairly high as it would only require traditional
construction permit, would only impact on Site utilities which can not be abandoned, would not
extend to the groundwater table, and would use traditional construction equipment which is
widely available. It is estimated that once excavated material is placed in the cell (see
Alternatives 2 for excavation timeframes) and all required permits are obtained, capping could be

completed in 4 to 6 weeks.

Safety issues associated with Alternative 3B are similar to those already being managed for the
excavation activities (see Alternative 2). All of these can be properly mitigated by

implementation of an appropriate health and safety plan.

Best Management Practices (BMPs) will be implemented during and after the work to prevent
erosion. The BMPs include sediment control features such as silt fence, vegetative cover in

disturbed areas, and storm water swales to convey storm water to a basin prior to discharge.

The groundwater monitoring system will consist of four wells around the perimeter of the cell.
Existing well MW-9 will function as the background well and three new wells will be installed to
serve as down-gradient wells. Groundwater samples will be monitored in the field for pH,
turbidity, temperature, ORP, dissolved oxygen and conductivity and in the laboratory for lead

and arsenic. Specifics regarding the groundwater monitoring program will be established in the
CMI Plan.
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Environmental Considerations

Alternative 3B would result in the remediated soils remaining at the Site in a dedicated and
defined area. As discussed in Section 6.1, the presence of habitats, biological communities, and
plant and animal receptors at the Site are believed to be minimal. While the location for a
containment cell has not been selected, it is likely that the cell would be located in an area
already paved/covered with buildings, or a landscaped grassy area immediately adjacent to such
areas. As such, it is anticipated that habitats, biological communities, plant, and/or animal
receptors at that location would be minimal. It is anticipated that construction of an asphalt
capped cell would have minimal short and long term adverse effects. The potential exists for the
release of dust and sediment during cell construction and placement of excavated soil and
sediment, although careful planning can minimize these potential risks. The potential for a
breech of the cover system for the completed containment cell that would result in the release of
contained soils into the environment is considered to be low, although the asphalt cap would not

be as protective as the composite cap.
Human Health Considerations

The short-term potential for human exposure both for the workers performing the remediation
and the general public would be increased during placement and compacﬁon of the remediated
soils, This is primarily the result of an increased potential for exposure to dust and soil that
could result in inhalation or ingestion. The Corrective Measures Implementation Program Plan
(CMI Plan) should include specific measures to be implemented by the Contractor to minimize
exposure to dust and soil, and protocol for collecting analytical to document the effectiveness of
those measures. Careful planning can minimize these potential risks. Engineering controls such
as staged construction, water misting for dust suppression, and proper use of personal protective
equipment can be used to mitigate exposures and potential releases during implementation.
Provided the asphalt cap is maintained, human exposure to capped materials should remain low
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over time. Soil and sediment remaining at the Site after remediation could pose an unacceptable

risk to a residential user of the Site; therefore, a land restriction would be required to prevent

residential and/or similar use of the Site without additional corrective action.

Alternative 3B caps the impacted soil and sediment excavated under Alternative 2, thus
decreasing the mobility of contaminants. Alternative 3B does not decrease the volume or

toxicity of contaminants.
Institutional Considerations

A deed restriction on the Site would be implemented to prevent disturbance of the on-site
containment cell. This deed restriction would be implemented concurrently with the deed

restriction for Alternative 2.

It is not anticipated that Federal, State, and/or local environmental or public health regulations
would pose a significant challenge to the design, operation, or timing of this alternative.
Regulations applicable to this alternative would be similar to those listed above for Alternative

3A.
Implementation Cost
AGC’s opinion of probable capital cost for construction of an on-site containment cell with an

asphalt cap is $206,294. The 30 year O&M costs for is $494,028. The present worth of the
O&M is $176,012. The costs are summarized in Table 5.
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6.1.5 Alternative 4: Treatment and Off-Site Disposal

Alternative 4 would be utilized with the excavation of the impacted soils under Alternative 2.
The excavated materials would be stabilized as necessary to meet land disposal and disposal
facility requirements and shipped to a permitted off-site disposal facility. After being stabilized,
the soil will be loaded onto trucks. The trucks must be permitted for use in transporting waste
materials and all required paper work must be completed. The CMI Plan would need to include

a large area to facilitate the stockpiling, mixing and loading of soils.
Technical Considerations

The intended function of corrective action is to reduce human exposure to impacted soils and
sediment whereby they no longer pose a potentially unacceptable risk. Alternative 4 (combined
with Alternative 2) achieves this function. There are no Site or waste specific characteristics that
could diminish the effectiveness of Alternative 4. The long-term effectiveness and permanence
of this alternative is high since the soils and sediments with concentrations greater than the
RAL/remediation standard will be removed from the Site, providing an unlimited useful life of
the remedy. Alternative 4 reduces or eliminate the long term potential for releases at the Site by
disposing of the excavated soil off-site. Alternative 4 increases the short term potential for
release of impacted soil to off-site areas because of increased level of handling and transportation
over public roadways. The volume of impacted soil remains unchanged. Chemical fixation will

reduce the toxicity but not reduce the concentration of lead in the soil.
Alternative 4 is reliable as it is a widely applied, proven technology and will require no O&M at

the Site when completed. Alternative 4 can readily be combined with other remedies. In fact, it

is assumed it will be combined with Alternative 2.
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The implementability of Alternative 4 is high as it only involves standard soil and sediment
handling techniques and soil and sediment stabilization processes which are common.
Alternative 4 does not require any special permits, does not impact Site utilities, would not
extend to the groundwater table, and would use traditional construction and stabilization
equipment — both of which are widely available. It is estimated that once soil and sediment is
excavated (see Alternative 2 for excavation time frame) corrective action using Alternative 4

could be completed within the 12 to 16 weeks required for Alternative 2 provided all regulatory

and landfill approvals are in-place at the start of excavation activities.

Safety issues associated with Alternative 4 would be similar to those already being managed for
the excavation activities, all of which can be properly mitigated by implementation of an
appropriate health and safety plan. The primary modes of potential release to occur are dust and
erosion. Release could also occur if a truck transporting the soils were to spill its load. Careful

planning can minimize these risks and their potential impacts.
Environmental Consideration

Alternative 4 would treat and dispose off-site all soils and sediments excavated from the Site. As
discussed in Section 6.1, the presence of habitats, biological communities, and plant and animal
receptors at the Site are believed to be minimal. While the location for treatment and staging has
not been selected, it is likely it would be located in an area already paved/cévered with buildings.
As such, it is anticipated that impact to habitats, biological communities, plant, and/or animal
receptors at that location would be minimal. Therefore, it is anticipated that Alternative 4 would
have minimal short and long term adverse effects. The potential exists for the release of dust and
sediment during treatment and loading of the soil/sediment, although careful planning can

minimize these potential risks.
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Human Health Considerations

The potential for human exposure both for the workers performing the remediation and the
general public will be increased during stabilization, loading and transportation of the remediated
soils. This is primarily the result of an increased potential for exposure to dust and soil that
could result in inhalation or ingestion. The CMI Plan should include specific measures to be
implemented by the Contractor to minimize exposure to dust and soil, and protocol for collecting
analytical to document the effectiveness of those measures. Careful planning can minimize these
potential risks. Engineering controls such as staged construction, water misting for dust
suppression, and proper use of personal protective equipment can be used to mitigate exposures
and potential releases during implementation. As contemplated in the BHHRA, Alternative 4
removes all soil exceeding the RAL/remediation standard and leaves no long term exposure
considerations for commercial/industrial users of the Site. Soil and sediment remaining at the
Site after remediation could pose an unacceptable risk to a residential user of the Site; therefore,
a land restriction would be required to prevent residential and/or similar use of the property

without additional corrective action.

Alternative 4 removes soil excavated under Alternative 2, thus reducing the volume and mobility
of contaminants. Stabilization activities associated with disposal would reduce the mobility of

the contaminants.
Best Management Practices (BMPs) will be implemented during and after the work to prevent

erosion. The BMPs include sediment control features such as silt fence, and vegetative cover in

disturbed areas.
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Institutional Considerations

It is not anticipated that Federal, State, and/or local environmental or public health regulations
would pose a significant challenge to the design, operation, or timing of Alternative 4.
Regulations applicable to Alternative 4 would be similar to those discussed for Alternative 2.

Implementation Cost

AGC’s opinion of probable capital cost for this alternative is $976,946. The costs are

summarized in Table 6.

6.2 GROUNDWATER

6.2.1 Alternative 1;: No Action

Technical Considerations

The No Action alternative does not involve any corrective action measure for which technical
considerations can be evaluated. As a result, the technical considerations (performance,
reliability, implementability and safety) for Alternative 1 are not applicable. Alternative 1 does
not reduce the mobility or volume of contaminants at the Site nor does it control the source of
releases to reduce or eliminate further releases. This alternative serves as a baseline for

comparison.
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Environmental Considerations

Groundwater at the Site in the area of the former Wastewater Treatment, Filter Press, Battery
Breaker, and the areas north and west of the Material Storage Building exceeds the USEPA’s
MCL for lead and/or arsenic based on the most recent groundwater sampling event in January
2007 and previous sampling events. As discussed above, the elevated arsenic concentration in
MW-3 is not indicative of the water quality in the area and was excluded from the analysis.

These conditions would not be actively changed under the No Action Alternative.

The primary sources of arsenic and lead contaminants to groundwater were previous operations
at the facility and the arsenic and lead in soil above the impacted groundwater. Operations at the
facility have ceased. The impacted soil at the site serves as a finite source of contaminants into

the groundwater, and contaminant mass in the groundwater is not expected to increase.

The dissolved phase arsenic and lead has the potential to migrate downgradient. Based on the
sampling results, concentrations of lead and arsenic are below USEPA’s MCL levels where the
groundwater leaves the property at the southeastern corner of the site. There have been no
potential receptors identified. The No Action alternative would not provide any long term
prevention or protection against off-site migration of contaminants; however, sampling results
indicate that impacted groundwater is not advancing. The contaminated plume would not be
monitored under this alternative so that adverse effects to receptors not yet identified could not

be predicted in the future.

Human Health Considerations

Alternative 1 does not actively change lead and arsenic concentrations in the short or long term
or reduce the toxicity, mobility, or volume of lead and arsenic impacted groundwater, although
such changes may occur to some degree naturally.
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Currently, deed restrictions are not in place at the facility; therefore, there is a potential for
human exposure at the site if potable groundwater wells in the perched zones were to be
installed, although the perched zone would not be capable of supporting any significant or
prolonged extraction. Currently, the manufacturing facility and surrounding facilities are

connected to public water which means that no complete exposure pathways for groundwater

exist.

Risks associated with potential exposure pathways (future potable groundwater wells) would

remain unchanged with the No Action Alternative.

Institutional Considerations

The No Action Alternative does not include any institutional controls. Design and operation are
not required under this alternative; therefore, institutional controls will not be impacted by local
or regulatory agencies.

Implementation Costs

The estimated capital and annual O&M costs for this alternative are both $0.

6.2.2 Alternative 2: Institutional Controls

Technical Considerations
The Institutional Controls alternative would involve placing limitations on the use of
groundwater at the Site to prevent consumption by human receptors. The institutional controls

would be applied in the form of deed restrictions that would prevent the installation and
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development of potable groundwater wells. The deed restrictions would apply to current and

future property owners.

Deed restrictions are effective, reliable and can easily be implemented at the Site.

Environmental Considerations

The Environmental Considerations for the Institutional Controls alternative are identical to the

No Action alternative for soil and sediment as presented in Section 6.1.

Human Health Considerations

Similar to the No Action alternative, Alternative 2 does not meaningfully change lead and
arsenic concentrations in the short or long term or reduce the toxicity, mobility, or volume of

lead and arsenic impacted groundwater, although limited reductions may occur naturally.

The Institutional Controls alternative addresses the potential for human exposure at the site if
potable groundwater wells were to be installed. Deed restrictions would be applied to prevent
installation and development of potable groundwater wells. Implementation and adherence to
these deed restrictions will prevent the potential risks for human consumption of groundwater

and will ensure that the direct exposure to groundwater does not occur.

Institutional Considerations

RMC would prepare the deed restrictions and the USEPA and local regulatory agencies would
review the Deed Restrictions. Therefore, the timing and duration to complete this task is highly

dependant on the parties involved.
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Implementation Costs

The estimated cost to prepare and file the deed restrictions is approximately $4,500.

6.2.3 Alternative 3: Source Removal

Source Removal would consist of remediating soils with lead and arsenic concentrations that
could leach arsenic or lead to groundwater at levels exceeding the closure levels for
groundwater, as calculated using the Soil-to-Groundwater Partitioning Model and placing them
beneath an impermeable cap or disposing them off-site. The Remedial Action Levels for soil
and sediment developed under the BHHRA are for non-residential use of the property and will
require placing a deed restriction on the property prohibiting future residential land use. The
concentration of lead and arsenic that may remain in-place after remediation and not degrade
groundwater (as determined by the Soil-to-Groundwater Partitioning Model) will be calculated
after the additional SPLP testing discussed in Section 3.3.2 is collected. If necessary, the soil
removal limits will be adjusted during preparation of the CMI Plan, to reflect additional soil

removal necessary to protect groundwater.
Technical Considerations

The elevated concentrations of arsenic and lead in groundwater are seen primarily west and north
of the Material Storage Building in the area identified as the outdoor waste piles which had been
unpaved throughout their use. Lead and arsenic concentrations are below appropriate regulatory
limits where the groundwater leaves the Site in the southeastern corner. The deepest proposed
soil removal areas coincide with the elevated concentrations of arsenic and lead in groundwater.
Source removal will reduce future impacts to groundwater by significantly decreasing the lead

and arsenic concentration in the soil that may be leaching to groundwater.
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As mentioned above, the pre-remediation average observed lead and arsenic concentration in the
top 24 inches of the borings conducted in the former waste pile areas adjacent to MW-25, MW-7
and MW-8 are 42,776 mg/kg and 254.2 mg/kg, respectively. After the soil removal proposed as
Alternative 2 for soil and sediment is completed, the average concentration of lead and arsenic
for the next deeper soil samples will be 368 mg/kg and 12.1 mg/kg respectively. At RSB-9, near
MW-10, the concentrations of lead and arsenic that will remain after soil removal are 3,800
mg/kg and 27 mg/kg respectively. In the vicinity of MW-1, the average lead and arsenic
concentrations that will remain based on borings RSB-54, 55 and 57) are 2,001 mg/kg and 9.7

mg/kg respectively.

Removing the source will allow arsenic and lead concentrations in groundwater to reduce over
time to below the appropriate regulatory limits. The time necessary to experience the reduction
in groundwater sample results cannot be precisely quantified, but is expected to be between two
and five years. A detailed evaluation of implementability and safety of the soil removal is

presented in Section 6.1.2.

Environmental Considerations

Improvements in groundwater will not benefit the plant and animal receptors on site or adjacent
to the site due to the depth of the groundwater and the absence of current exposure. A detailed

description of environmental considerations associated with soil removal is provided in Section

6.1.2.

Human Health Considerations

Currently, deed restrictions are not present at the site. There is a human health risk associated
with the installation and development of potable wells within the perched groundwater zones
onsite, at the present concentrations. The installation of potable wells onsite is unlikely due to
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the existing public water supply. Removing the source (i.e. soil removal) will reduce
groundwater concentrations and over time the risks associated with potable well installation and

use will decrease. A deed restriction prohibiting residential and potable well installation and use

is recommended, as presented in Alternative 2.

Additional detailed information on the human health risks associated with the soil removal is

provided in Section 6.1.2.

Institutional Considerations

It is not anticipated that Federal, State, and/or local environmental or public health regulations
would pose a significant challenge to the design, operation, or timing of Alternative 3. A
detailed evaluation of appropriate regulations for the soil removal is provided in Section 6.1.2.
Cost

The cost for this alternative is provided in Section 6.1.2

6.2.4 Alternative 4: Monitored Natural Attenuation

MNA can effectively reduce the dissolved concentrations and/or toxic forms of inorganic
contaminants, such as arsenic and lead, in groundwater. Attenuation of metals is believed to be
occurring at the Site by sorption reactions such as precipitation, adsorption on the surfaces of soil
minerals, absorption into the matrix of soil minerals, or partitioning into organic matter.
Sorption reactions are some of the dominant mechanisms responsible for the reduction of
mobility, toxicity, or bioavailability of inorganic contaminants. Groundwater chemistry data
from the January 2007 groundwater sampling event supporting sorption and more specifically
adsorption are the following:
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High iron concentrations (typically >1mg/L);
High bicarbonate alkalinity (290 mg/L to 520 mg/L);
Near neutral pH levels;

Low Total Organic Carbon (TOC); and
Low Oxydation-Reduction Potential (ORP) levels.

In addition to the presence of aquifer conditions conducive to sorption, given the high
partitioning coefficients measured for lead and arsenic and the resulting high retardation factor,
the distance traveled by lead and arsenic in groundwater is a fraction of a foot per year. As
shown in the calculations provided in Appendix C, the distance traveled since operations began
at the facility in 1968, even in sand with a hydraulic conductivity of 40 ft/day, would be 30 feet
for arsenic and 17 feet for lead. At this rate and following the flow paths shown on Figure 2,
arsenic contamination from the outdoor waste pile area would take 1,187 years to reach the

southern property line, and lead would take 2,089 years.

Technical Considerations

The current configuration of the arsenic and lead plumes above regulatory limits is stable and
generally has not moved downgradient. This is demonstrated by the perched downgradient wells
with concentrations below regulatory limits and the calculations discussed above. The
groundwater gradient indicates a general flow toward the east and then toward the south. The
inability of the plumes to move downgradient (low mobility) without an active remedial system

indicates that natural attention factors are in place.

Neutral pH conditions present at the site are favorable for metals precipitation. Elevated calcium
concentrations present in the groundwater most likely due to the presence of calcium carbonate
and the presence of alkalinity provide stable pH conditions. This is important because inorganics
can become mobile at lower pH; however, the elevated calcium and presence of alkalinity
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provide the conditions that resist changes in pH. Elevated levels of iron in the presence of
hydroxides also indicate a tendency for iron hydroxide to form which can enhance the
precipitation of arsenic and lead. In the presence of sulfides, arsenic and lead can precipitate as
arsenic sulfide and lead sulfide. Lead and Arsenic co-precipitation with iron hydroxide may be
occurring due to the presence of iron. Sulfides are not present in the groundwater, therefore one

can conclude that arsenic and lead precipitation as a sulfide is not occurring. Low ORP and low

TOC also favor adsorption of arsenic and lead.

As mentioned above, the previous rounds of sampling over an 8 year period provides the
information necessary to demonstrate a stable arsenic and lead plume. The primary natural
attention mechanisms present as indicated by the sampling data are precipitation and sorption.
The performance and reliability is demonstrated by the sampling data that has been collected to

date which indicates a plume that has been relatively immobile.

The MNA alternative has a level of implementability since the monitoring wells have been
installed; therefore, continuation of monitoring the wells is straightforward. The safety aspect of

this alternative is very high since construction is not required under this alternative.

MNA processes reduce the mobility of the arsenic and lead plume and in addition can render the
arsenic and lead unavailable when the arsenic and lead precipitate. Since the arsenic and lead
plumes are not moving downgradient, a joint remedy of source removal (soil) and MNA for the

residual plume may be appropriate.

The sampling program associated with the monitored natural attenuation will be developed and

submitted to the USEPA in the event that this alternative is chosen.
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Environmental Considerations

Improvements in groundwater will not benefit the plant and animal receptors on site or adjacent

to the site due to the depth of the groundwater.

Human Health Considerations

Alternative 4 naturally reduces the toxicity and mobility of arsenic and lead. The volume of

available contaminants is reduced; however, the total volume of contaminants is not reduced.

Additional human health risks associated with this remedy are to the workers that will sample the

monitoring wells.

Institutional Considerations

It is not anticipated that Federal, State, and/or local environmental or public health regulations

would pose a significant challenge to the MNA alternative.

Cost Considerations

The cost associated with the groundwater portion is primarily the monitoring of the plume. The
cost for this is on the order of $200,000. Since a MNA sampling plan has not been developed,

many assumptions on the wells to be sampled and frequency of sampling were made in

estimating a cost. This is why a magnitude of order cost is provided.
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6.2.5 Alternative 7: Groundwater Extraction and Treatment

Alternative 7 involves the planning, design, installation, and operation of a groundwater
extraction and treatment system. Extraction wells or trenches are either placed at the
downgradient end of the source area/plume or within the source area/plume depending on the
remedial objective and characteristics of the plume and geology. At this Site, since the plume is
relatively immobile, the extraction wells would most likely be placed within the highest
concentration areas (below the soil with elevated concentrations of arsenic and lead). The exact
number of wells/trenches would be determined during the design phase with the objective being
mass removal within a reasonable time frame and plume containment. The extracted
groundwater would be pumped to a groundwater treatment system on site, treated, and
discharged through a permitted NPDES discharge location, re-injection, or discharged to the
POTW.

Technical Considerations

A groundwater extraction and treatment system would provide contaminant reduction within the
Site groundwater by extracting contaminated groundwater thereby reducing the mass present
onsite. This is a proven technology for many organic constituents with thousands of installations
around the country although experiences with inorganics, especially at lower concentrations, has
been only marginally successful. The amount of contaminant reduction over time is based on the
extraction rate, concentration, and hydrogeology of the Site. The extraction method would be
determined during the design, however for costing purposes it is assumed that six wells would be

installed along the centerline of the plume.

Ton-exchange resins and chemical precipitation are two treatment technologies that would be
evaluated for arsenic and lead removal. These technologies treat inorganics by adsorption or
precipitation. These technologies do not reduce contaminant mass since the contaminants are
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adsorbed onto a media or form a sludge. These new wastes would be in a solid form and be

treated either onsite through regeneration (ion exchange) or sent offsite as a sludge

(precipitation).

The treatment system may require a pretreatment system to address the high levels of calcium
and magnesium. This would be addressed during the design. Bench and pilot scale studies
would be conducted with the groundwater to determine the appropriate treatment system. The
treatment levels are highly dependant on the discharge location. Therefore, all three discharge

options would be investigated prior to establishing treatment levels.

Groundwater extraction and treatment systems are reliable provided the appropriate amount of
controls and supervision is present. High levels of O&M are typiéally associated with
groundwater extraction and treatment systems. The operations costs are primarily related to
maintaining pumps and equipment; exchanging treatment media; sludge disposal costs; and

electricity.
The implementability of this Alternative is low compared to the other alternatives since and
extraction and treatment system would be constructed and discharge permits would have to be

obtained.

Safety issues associated with this alternative are with standard construction risks associated with

building the treatment building and installing the extraction and treatment system.
Environmental Considerations

Improvements in groundwater will not benefit the plant and animal receptors on site or adjacent

to the site due to the depth of the groundwater.
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Human Health Considerations

Alternative 7 will actively remove contaminants from the groundwater therefore the toxicity
would be reduced. The mobility of arsenic and lead would remain unchanged with this

alternative.

Additional human health risks associated with this remedy are short term primarily to the
workers and general public that will be exposed to impacted soil and groundwater during
construction of the footers for the treatment building and the extraction system. The Corrective
Measures Implementation Plan (CMI Plan) should include specific measures to be implemented
by the Contractor to minimize exposure to dust and soil, and protocol for collecting analytical
data to document the effectiveness of those measures. Careful planning can minimize these
potential risks. Engineering controls such as staged construction, water misting for dust
suppression, and proper use of personal protective equipment can be used to mitigate exposures

and potential releases during implementation.

Institutional Considerations

It is not anticipated that Federal, State, and/or local environmental or public health regulations
would pose a significant challenge to this alternative. Permitting will be required to discharge
treated groundwater; therefore, this alternative will require additional considerations compared to

the other alternatives.

Cost Considerations

The most likely capital cost for this option is $535,200. Given the limited aerial extent, perched
groundwater conditions, and the expectations that any groundwater remedy would be performed
in conjunction with source removal, we have assumed that extraction would only be performed
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for 5 years. The associated operating cost for a 5 year period is estimated to be $100,625, which

assuming a straight line cost and an interest rate of 3.5% has a present value of $90,865.
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7.0 RECOMMENDATION FOR CORRECTIVE MEASURE ALTERNATIVE

Based on the evaluation described above, RMC and Advanced GeoServices Corp. (AGC) are
recommending selection of Alternative 2 (excavation of on-site soils and sediment >RAL and
off-site soil and sediment in right-of-ways above the USEPA residential soil screening level)
with Alternative 3A (On-Site Containment Cell with composite cap) for as much as can be
accommodated on-site, and off-site disposal (Alternative 4) for those materials that can not be

accommodated beneath the composite cap for soil and sediment.

RMC is recommending Alternative 2 for soil and sediment on the basis that the facility will be
restricted to only commercial or industrial land uses and off-site properties can not be deed
restricted. The deed restrictions for the Site will be well-defined and recorded on the deed for
the facility property. Refined or the new owner of the facility will propose additional evaluation
and corrective action if any future redevelopment or reuse of the facility is not supported by the
proposed construction worker scenario cleanup levels. The appropriate scenario and the
appropriate cleanup levels should be selected at that time. The following considerations were

critical in selection of the recommended alternatives.

Alternative 2

1) Alternative 2 will result in the excavation of all Site soil and sediment exceeding
the Remedial Action Level and off-site soil and sediment exceeding the

remediation standard.
2) Because we are recommending an on-site containment alternative (3A) a portion
of the additional soil and sediment generated from off-site remediation areas will

also be placed beneath the composite cap.

F\OFICEAGC\PROJECTS Files\2003-1046\Reports\CMS 8-6-07\Phase [T CMS text doc 7 = 1




3)
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Alternative 3A
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If all on-site soils greater than the RAL are remediated, then fewer restrictions

will be required on future landowners or tenants.

On-site soil remediation to the proposed RALs will reduce average lead

concentrations by greater than an order of magnitude to a PRG of 920 mg/kg.

Remediation of off-site soil and sediment to the USEPA residential screening

level will allow unrestricted future use of those properties.

Because not all of the soils and sediment generated from the off-site areas will fit
beneath the containment cell composite cap, timing of off-site remediation can be
determined with the property owners. Those areas not remediated concurrently
with the onsite cleanup will have a well defined deed restriction recorded for the
property that indicates that any future development or reuse of the property must
be supported by the exposure scenarios evaluated in the BHHRA or the BHHRA
must be rerun for the future proposed exposure conditions and cleaned to the
appropriate levels. The deed restrictian would be removed if Refined or the
current or future landowner remediates the property to the USEPA residential

screening level or a site specific residential level.

1) The constituents of concern subject to remediation at this Site (lead and arsenic)
can easily be managed by a composite cap to prevent impact to other areas of the
Site and surrounding areas.
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Up to 6,000 cy of additional soil and sediment generated from off-site
remediation performed concurrently with the on-site remediation can be

accommodated beneath the composite cap.

The remediated soils and sediment can be filled in a controlled manner that will

create a stable containment cell.

The composite cap will be capable of shedding precipitation falling on the
containment cell area therefore preventing infiltration and reducing the potential

for migration of constituents of concern into groundwater.

Alternative 3A can achieve steeper finished slopes which increase capacity of the
containment cell and if necessary slopes as steep as 33% may be achieved through

proper design that can further increase available capacity.

Maintenance of the vegetative cover is an activity that can be easily implemented
using local contractors or facility maintenance personnel and monitoring of the

integrity of the surface can be performed through visual observations.

1) On-site demolition debris and rubble not acceptable for use as excavation backfill
on-site is readily disposed off-site at an appropriately permitted landfill.
2) Remediation of off-site properties can occur after completion of on-site
remediation.
FAOFICEAGC\PROJECTS\Files\2003-1046\Reports\CMS 8-6-07\Phase 11 CMS text doc 7'3




Refined Metals Corporation
Beech Grove, Indiana
Phase II CMS Report
Revised August 6, 2007
3) Off-site disposal can be utilized in conjunction with the on-site containment

option.

The combined cost of Alternatives 2 ($1,360,690), 3A ($401,936) and partial use of 4 ($227,258)
(assuming 4,638 cy of soil sent for off-site disposal and no stabilization) is $1,989,885. This

includes long-term operation and maintenance for the cap at present worth.

For groundwater we are recommending Alternative 3 Source Removal with restriction of future
site upper and middle site aquifer groundwater use to non-potable industrial, which is achieved
through implementation of Alternative 2 for Soil and Sediment, and Alternative 4 Monitored
Natural Attenuation. The following considerations were critical in selection of the recommended

alternatives.

Alternative 3

1) Source removal is already being achieved through soil remediation selected for

soil and sediment.

2) It will effectively remove the source for arsenic and lead in groundwater.

3) Soil to groundwater modeling shows that the concentrations of lead and arsenic
remaining in soil will be less than the concentrations where groundwater would be
above the MCL (arsenic) or IDEM Industrial default groundwater concentrations

(lead).

4) This alternative does not add to the cost for clean up as the money is already

being spent to address soil and sediment exposure issues.
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1) Monitored Natural Attenuation is being performed to confirm that source removal
has a beneficial impact on groundwater concentrations and levels will decrease
over time.
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8.0 PROJECT SCHEDULE

It is the desire of Refined to coordinate preparation and implementation of the Corrective
Measures with closure of the SWMUs currently being administered by IDEM. To fulfill that
objective, Refined is prepared to contact IDEM and discuss the acceptability of soil excavation
and on-site containment. Prior to contacting IDEM, Refined is awaiting USEPA concurrence
with the recommended alternative. Once received, Refined will meet with IDEM to review the
proposed Corrective Measures and inclusion of closure of the SWMUs. Refined requests

USEPA involvement in that process.

After acceptance by IDEM, Refined will prepare the draft Corrective Measures Implementation
Program (CMI) Plan as required under the Consent Decree. The CMI Plan will be submitted
within 60 days of USEPA approval of this Phase II CMS Report. The CMI Plan will include
Drawings, Specifications, Schedule and a Construction Quality Assurance Plan (CQAP), as

specified in the Consent Decree.
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TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana
LEAD (mg/kg) ARSENIC (mg/kg)
LOCATION |DEPTH|MATRIX| DATE COLLECTED|RESULT[ Q | DL |RESULT] Q | DL |
BSB1A 0-3" Soil 8/26/1999 158 0.6 5.5 1
BSB1B 3-10" Soil 8/26/1999 63 0.6 5.9 1
BSB1C 24-30" | Soil 8/26/1999 262 0.6 10 1
BSB2A 0-3" Soil | 8/26/1999 1,200 0.6 13 1
BSB2B 3-10" Soil 8/26/1999 74 0.6 5.1 1
BSB3A 0-3" Soil 8/26/1999 257 0.6 7 1
BSB3B 3-10" Soil | 826/1999 20 0.6 54 1
BSB4A 0-3" Soil 8/26/1999 1,060 0.6 16 1
BSB4B 3-10" Soil 8/26/1999 690 0.6 12 1
CSB1A 0-3" Soil 8/17/1999 139,000 | J | 06 406 i1
CSB-1A-A 0-3" Soil 12/14/2001 903 32 3.2 1
CSB-1A-B 6-9" Soil 12/14/2001 18 0.6 1.5 1
CSB-1A-C | 12-15" | Soil | 12/14/2001 44 0.6 1.5 1
CSB-1A-D | 2427" [  Soil 12/14/2001 249,000 | [ 6,250 989 13
CSB-1A-E 36-39" [ Soil 12/14/2001 847 13 6.8 1
CSB-1A-F 48-51" | Soil 12/14/2001 170 | | 25 8.5 1
CSB-1A-G 60-63" | Soil 12/14/2001 65 | | 1 5.6 1
CSB-1A-H 72-75" | Soil 12/14/2001 82 1 6 | 1
CSB-1A-I 84-87" | Soil 12/142001 47 0.6 5.7 1
CSB-1A-J 96-99" | Soil 12/14/2001 144 25 5.7 1
CSB1B 6-9" Soil 8/17/1999 268,000 | 7| 06 599 11
CSBIC 12-15" | Soil 8/17/1999 511 1| 06 8 i1
CSB2A 0-3" Soil 8/17/1999 175,000 0.6 266 1
CSB2B 6-9" Soil 8/17/1999 58,400 0.6 159 1
CSB2C 12-15" | Soil 8/17/1999 180,000 0.6 469 1
CSB-2-D 24-27 Soil 1/25/2007 72,000 | U [2000] 180 |uJ{ 05
CSB-2-E 36-39 Soil 1/25/2007 750 |ui| 20 13 ull ol
CSB-2-F 48-51 Soil 1/25/2007 820 [ ul 20 1 uif o1
CSB-2-G 60-63 Soil 1/25/2007 1,900 | 100 NA
CSB-2-H 72-75 Soil 1/25/2007 18 1 1NN
CSB3A 0-3" Soil 8/17/1999 121,000 | J | 06 284 I 1
CSB3B 6-9" Soil 8/17/1999 150,000 | J | 0.6 565 I 1
CSB3IC 12-15" | Soil 8/17/1999 78,100 | J | 06 217 I
CSB3D 24-28" | Soil 8/17/1999 93900 | J | 06 193 [ 1]1
CSB3E 36-39" | Soil 8/17/1999 232 T | o6 2 |1
CSB-3-F 48-51 Soil 1/25/2007 NA 64 |ul] o1
CSB-3-G_ 60-63 Soil 1/25/2007 65 uf 2 44 |ur| o1
CSB4A 0-3" Soil 8/17/1999 192,000 | J | 06 690 111
CSB4B 6-9" Soil 8/17/1999 460,000 | J [ 06 164 T 1
CSB4C 12-15" | Soil 8/17/1999 65 Ul os 6.8 1] 1]
CSBSA 0-3" Soil 8/17/1999 125 7| 06 72 1
CSB5B 6-9" Soil 8/17/1999 67 Ul o6 71 | 1
CcSB5C | 12-15" | Soil 8/17/1999 @ Ul o6 5.1 ]
CSB6A 0-3" Soil 8/17/1999 165 J| o6 8.9 ]
CSB6B 6-9" Soil 8/17/1999 50 ul o6 9.6 1
CSB6C 12-15" | Soil 8/17/1999 69 Ul o6 i | 1
CcSB7A | 03" Soil _8/17/1999 255000 | J | 06 gl [ |
CSB7B 6-9" Soil 8/17/1999 154,000 | J | 06 788 | |1
CSB7C 12-15" | Soil 8/17/1999 77200 | 7| 06 | 343 | 1
CSB7D 24-28" | Soil 8/17/1999 114 | o6 6.9 1
CSB7E 36-39" | Soil 8/17/1999 19 Ul o6 6.2 1
CSB8A 0-3" Soil 8/19/1999 83,800 | 06 66 1
CSBSB 6-9" Soil 8/19/1999 989 0.6 10 1
CSBSC 12-15" | Soil 8/19/1999 279 0.6 10 1
CSB9A 0-3" Soil 8/17/1999 289 0.6 12 1
CSB9B 6-9" Soil 8/17/1999 132 | os T 1
FAOFICEAGC\PROJECTS\Files\2003-1046\Reports\CMS 8-6-07\Table | .xls Page 1of12




‘ l TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
I Beech Grove, Indiana
| ‘ LEAD (mg/k&) ARSENIC (mg/kg)
LOCATION |DEPTH|MATRIX|DATE COLLECTED|RESULT| Q | DL JRESULT| Q [ DL |
I CSB9C 12-15" Soil 8/17/1999 53 U 0.6 7.7 1
CSB10A 0-3" Soil 8/17/1999 132,000 | J 0.6 709 J 1
CSB-10A-A 0-3" Soil 12/14/2001 1,780 63 4.5 1
‘ CSB-10A-B 6-9" Soil 12/14/2001 1,210 32 6.1 1
: l CSB-10A-C 12-15" Soil 12/14/2001 256,000 | J | 6,250 433 6.25
‘ CSB-10A-D 24-27" Soil 12/14/2001 475,000 12,5001 2,730 63
CSB-10A-E 36-39" Soil 12/14/2001 253 6.3 7.1 J 1
CSB-10A-F | 48-51" Soil 12/14/2001 288,000 5,000 1,700 50
i CSB-10A-G 60-63" Soil 12/14/2001 1,090 25 28 1
CSB-10A-H 72-75" Soil 12/14/2001 101 J 2.5 11 1
CSB-10A-1 84-87" Soil 12/14/2001 365 5 44 1
I CSB-10-J 96-99 Soil 1/23/2007 NA 13 0.1
CSB-10-K 108-111 Soil 1/23/2007 NA 5.8 0.1
CSB-10-L 120-123 Soil 1/23/2007 NA 6.7 0.1
CSBI10B 6-9" Soil 8/17/1999 236,000 | J 0.6 916 J 1
l CSB10C 12-15" Soil 8/17/1999 1,500 J 0.6 17 J 1
CSB10D 24-27" Soil 8/17/1999 548 J 0.6 6.9 J 1
CSB11A 0-3" Soil 8/17/1999 104,000 | J 0.6 237 J 1
CSBI11B 6-9" Soil 8/17/1999 351,000 | J 0.6 585 J 1
I CSB11C 12-15" Soil 8/17/1999 522 ] 0.6 14 J 1
CSB-11-D 24-27 Soil 1/25/2007 58,000 | U | 2,000 680 J 2
CSB-11-E 36-39 Soil 1/25/2007 280 U 10 8.2 ul| 0.1
CSB-11-F | 4851 Soil 1/25/2007 43 U 2 6.8 uJ| 0.1
CSB12A 0-3" Soil 8/17/1999 467,000 | J 0.6 1,050 J 1
CSBI12B 6-9" Soil 8/17/1999 372,000 { J 0.6 2,270 J 1
CSB12C 12-15" Soil 8/17/1999 353 J 0.6 14 J 1
I CSB-12-D 24-27 | Soil 1/23/2007 NA 970 5|
CSB-12-E 36-39 Soil _1/23/2007 NA 200 1
CSB-12-F 48-51 Soil 1/23/2007 NA 14 0.1
CSB-12-G 60-63 Soil 1/23/2007 NA 7.2 0.1
I CSB-12-H 72-75 Soil 1/23/2007 NA 22 0.1
CSB-12-1 84-87 Soil 1/23/2007 NA 13 0.1
CSB-12-] 96-99 Soil 1/23/2007 NA 14 0.1
CSB-12-K 108-111 Soil 1/23/2007 NA 8.4 0.1
l CSBI13A 0-3" Soil 8/17/1999 323 0.6 38 ]
CSB-13A-A 0-3" Soil 12/14/2001 2,300 63 1t 1
CSB-13A-B 6-9" Soil 12/14/2001 1,070 13 22 I
CSB-13A-C 12-15" Soil 12/14/2001 75 1.3 6.6 1
I CSB-13A-D 24-27" Soil 12/14/2001 39 0.6 5.9 1
CSB-13A-E 36-39" Soil 12/14/2001 27 0.6 6 1
CSB13B 6-9" Soil 8/17/1999 30 U| 06 11 1
l CSB13C 12-15" Soil 8/17/1999 49 U 0.6 10 1
CSBI14A 0-3" Soil 8/19/1999 28 U 0.6 22 1
CSB14B 6-9" Soil 8/19/1999 9.8 Ul 06 5.7 1
CSB14C 12-15" Soil 8/19/1999 18 U 0.6 6.4 1
I CSB15SA 0-3" Soil 8/19/1999 9.6 U 0.6 7 1
CSBI5B 6-9" Soil 8/19/1999 89 0.6 7.8 1
CSB15C 12-15" Soil 8/19/1999 28 0.6 5.3 1
CSB16A 0-3" Soil 8/19/1999 209 J 0.6 6 1
l CSB16B 6-9" Soil 8/19/1999 195 J 0.6 72 1
CSB16C 12-15" Soil 8/19/1999 234 J 0.6 7.5 1
CSB17A 0-3" Soil 8/19/1999 87 J 0.6 7.3 1
CSB17B 6-9" Soil 8/19/1999 20 J 0.6 7.1 1
I CSBI17C 12-15" Soil 8/19/1999 101 J 0.6 6.9 1
CSBI8A 0-3" Soil 8/23/1999 70 J 0.6 7.8 1
I ‘ CSBI18B 6-9" Soil 8/23/1999 26 J 0.6 6 1
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TABLE 1

SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana

LEAD (mg/kg) ARSENIC (mg/kg) |
LOCATION |DEPTH|MATRIX| DATE COLLECTED [RESULT| Q | DL |RESULT| Q | DL
CSBI8C 12-15" | Soil 8/23/1999 38 1| 06 8.3 1
CSB19A 0-3" Soil 8/23/1999 187 1| 06 9 1
CSBI19B 6-9" Soil 8/23/1999 79 1| 06 6.8 1
CSB19C 12-15" | Soil 8/23/1999 129 1| 06 6.7 1
CSB20A 0-3" Soil 8/19/1999 30 1| 06 9.6 1
CSB20B 6-9" Soil 8/19/1999 19 lul o6 6.9 1
CSB20C 12-15" | Soil 8/19/1999 23 1| 06 24 1
CSB21A 0-3" Soil 8/23/1999 31 1| o6 78 | 1] 1
CSB21B 6-9" Soil 8/23/1999 329 71 06 9.3 Il
CSB21C 12-15" [ Soil 8/23/1999 32 7| 06 6.8 I
CSB22A 0-3" Soil 8/24/1999 8 1] 06 6.3 R
CSB22B 69" Soil 8/24/1999 77 111 06 6.7 J1
CSB22C 12-15" [ Soil 8/24/1999 9.8 1] 06 66 | 1] 1
CSB23A 0-3" Soil 8/24/1999 10 7| 06 75 1|
CSB23B 6-9" Soil 8/24/1999 11 I 06 7 il
CSB23C 12-15" | Soil 8/24/1999 32 1| 06 6.2 I
CSB24A 0-3" Soil 8/24/1999 28 7| 06 48 1
CSB24B | 69" Soil 8/24/1999 20 7| 06 93 1]
CSB24C 12-15" | Soil 8/24/1999 12 7| 06 4.4 7|1
CSB25A 0-3" Soil 8/23/1999 411 7| 06 13 1
CSB25B 6-9" Soil 8/23/1999 2420 | 1| 06 75 ]
CSB25C 12-15" | Soil 8/23/1999 108 1] 06 8.8 1
CSB26A 0-3" Soil 8/23/1999 191 1| 06 7.7 I
CSB-26A-A 0-3" Soil 12/14/2001 174 32 12 1
CSB-26A-B 6-9" Soil 12/14/2001 88 1.3 11 1
CSB-26A-C 12-15" | Soil 12/14/2001 40 0.6 6.4 ]
CSB-26A-D 2427" | Soil 12/14/2001 25 0.6 6.2 1
CSB-26A-E 36-39" | Soil 12/14/2001 23 0.6 58 1
CSB26B 6-9" Soil 8/23/1999 73 Ul 06 6.5 1
CSB26C 12-15" | Soil 8/23/1999 583 1| o6 8.6 1
CSB27A 0-3" Soil 8/23/1999 2 |3 os 6.3 1
CSB27B 6-9" Soil 8/23/1999 13 7| 06 8.5 ]
CSB27C 12-15" | Soil 8/23/1999 14 1| 06 6.4 1
CSB28A 0-3" Soil 8/23/1999 14 Il 06 4.4 11
CSB-28A-A 0-3" Soil 12/14/2001 30 0.6 53 1
CSB-28A-B 6-9" Soil 12/14/2001 13 0.6 5.1 1
CSB-28A-C 12-15" | Soil 12/14/2001 27 7| 06 79 i
CSB-28A-D 24-27" | Soil 12/142001 14 0.6 6.5 1
CSB-28A-E 36-39" | Soil 12/14/2001 16 0.6 9.4 1
CSB28B 6-9" Soil 8/23/1999 19 i1 o6 10 IV
CSB28C 12-15" | Soil 8/23/1999 29 71 06 23 1] 1
CSB-28-D 2427 Soil 1/24/2007 NA 8.2 0.1
CSB-28-E 36-39 Soil 1/24/2007 15 ul 1 13 0.1
CSB29A 0-3" Soil 8/23/1999 32 1] 06 9.2 71
CSB29B 6-9" Soil 8/23/1999 44 7| 06 25 1|1
CSB29C 12-15" | Soil 8/23/1999 36 1| os 11 T
CSB30A 0-3" Soil 8/23/1999 16 1| 06 9.5 1
CSB-30A-A 0-3" Soil 12/14/2001 2,360 63 30 I 17
CSB-30A-B 6-9" Soil 12/14/2001 366 6.3 13 T
CSB-30A-C 12-15" | Soil 12/14/2001 243 6.3 9.1 T
CSB-30A-D 2427" | Soil 12/14/2001 32 0.6 6.6 7|1
CSB-30A-E 36-39" | Soil 12/14/2001 13 Ul o6 6.6 7|1
CSB30B 6-9" Soil 8/23/1999 13 1] 06 6.7 1
CSB30C 12-15" | Soil 8/23/1999 15 7| 06 1 1
CSB31A 0-3" Soil 8/23/1999 431 1] 06 14 1
CSB31B 6-9" Soil 8/23/1999 2280 | 1| 06 2 1
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TABLE 1

SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana

LEAD (mg/kg) ARSENIC (mg/kg)
LOCATION |DEPTH|MATRIX| DATE COLLECTED [RESULT| Q | DL |RESULT| Q | DL
CSB31C 12-15" | Soil 8/23/1999 10 0.6 6.7 I 1
CSB32A 0-3" Soil 8/23/1999 42800 | 1| 06 388 1
CSB-32A-A 0-3" Soil 12/14/2001 164,000 6,250 | 394 63
CSB-32A-B 6-9" Soil 12/14/2001 90,100 3,130 199 32
CSB-32A-C 12-15" | Soil 12/14/2001 64,000 6250 | 230 32
CSB-32A-D 2427" | Soil 12/14/2001 40 0.6 8 Il
CSB-32A-E 36-39" | Soil 12/14/2001 20 ul| 06 6.5 1|1
CSB32B 6-9" Soil 8/23/1999 403 | 1| 06 74 1
CSB32C 12-15" | Soil 8/23/1999 694 | 3| 06 7 1
CSB33A 0-3" Soil 8/20/1999 196 0.6 13 i
CSB33B 69" Soil 8/20/1999 868 0.6 12 1
CSB33C 12-15" | Seil 8/20/1999 245 0.6 13 1
CSB-33-D 2427 | Soil 1/24/2007 NA 8.9 0.1
CSB-33-E 36-39 Soil 1/24/2007 NA 71 0.1
CSB-33-F 48-51 Soil 1/24/2007 18 Ul 1 73 j o1
CSB34A 0-3" Soil 8/20/1999 94,500 0.6 189 1
CSB34B 6-9" Soil 8/20/1999 2,360 0.6 9.1 1
CSB34C 12-15" | Soil 8/20/1999 68 0.6 7 1
CSB35A 0-3" Soil 8/20/1999 3,090 0.6 8.4 i
CSB-35A-A 0-3" Soil 12/14/2001 70,400 1250 154 6.3
CSB-35A-B 6-9" Soil 12/14/2001 279 6.3 6.1 1
CSB-35A-C 12-15" | Soil 12/14/2001 350,000 6250 | 408 13 |
CSB-35A-D 2427" | Soil 12/14/2001 285 6.3 6 1
CSB-35A-E 36-39" | Soil 12/14/2001 499 13 6.3 1
CSB-35A-F 48-51" | Soil 12/14/2001 69 1.3 6.3 1
CSB-35A-G 60-63" | Soil 12/14/2001 156 32 6.6 1
CSB-35A-H 72-75" | Soil | 12/14/2001 1,520 | 1| 32 81 1
CSB-35A-1 84-87" | Soil 12/14/2001 11 0.6 5.9 1
CSB-35A-] 96-99" | Soil 12/14/2001 11 0.6 4.1 1
CSB35B. 6-9" Soil 8/20/1999 s18 | 1| 06 95 1
CSB35C 12-15" | Soil 8/20/1999 1400 | 1| o6 7 i
CSB35D 24-28" | Soil 8/20/1999 10,800 0.6 12 1
CSB35E 36-39" | Soil 8/20/1999 4,910 0.6 15 1
CSB35F 48-51" | Soil 8/20/1999 3,010 0.6 12 1
CSB36A 0-3" Soil 8/20/1999 103 0.6 170 1
CSB36B 6-9" Soil 8/20/1999 76 0.6 15 1
CSB36C 12-15" | Soil 8/20/1999 67 0.6 12 1
CSB37A 0-3" Soil 8/20/1999 325 7| 06 30 1
CSB37B 6-9" Soil 8/20/1999 314 | 1| 06 79 1
CSB37C 12-15" | Soil 8/20/1999 242 1| 06 6.8 1
CSB38A 0-3" Soil 8/20/1999 2 71 06 49 111
CSB-38A-A 0-3" Soil 12/14/2001 6,200 125 67 63
CSB-38A-B 6-9" Soil 12/14/2001 14 0.6 7.9 1
CSB-38A-C 12-15" | Soil 12/14/2001 22 0.6 9.3 1
CSB-38A-D 2427" | Soil 12/14/2001 12 0.6 25 1
CSB-38A-E 36-39" | Soil 12/14/2001 319 6.3 8.6 1
CSB-38A-F | 4851 Soil 1242007 | INA 79 0.1
CSB-38A-G 60-63 Soail 1/24/2007 NA 9.5 o1
CSB38B 6-9" Soil 8/20/1999 15 Ul 06 4.4 1
CSB38C 12-15" | Soil 8/20/1999 19 Ul 06 7.8 1
CSB-38-D 24-27 Soil 1/24/2007 NA 7.7 0.1
CSB-38-E 36-39 | Soil 1/24/2007 NA 6.3 0.1
CSB-38-F 48-51 Soil 1/24/2007 NA 6.8 0.1
CSB39A 0-3" Soil 8/20/1999 46,300 | J | 06 863 11
CSB39B 6-9" Soil 8/20/1999 69 1| o6 8 It
CSB39C 12-15" | Soil 8/20/1999 15 Ul 06 58 7|1
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I TABLE 1
: SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
‘ RMC Beech Grove
: l Beech Grove, Indiana h
i ‘ LEAD (mg/kg_) ARSENIC (mg/kg)
LOCATION |DEPTH|MATRIX|DATE COLLECTED|RESULT| Q | DL |RESULT| Q | DL
I CSB40A 0-3" Soil 8/20/1999 6,660 J 0.6 39 J 1
CSB40B 6-9" Soil 8/20/1999 20 Ul 06 6.4 J 1
‘ CSB40C 12-15" Soil 8/20/1999 14 U 0.6 11 J 1
CSB41A 0-3" Soil 8/20/1999 45 J 0.6 4.8 J 1
I CSB41B 6-9" Soil 8/20/1999 8.9 U]l 06 7.6 J 1
CSB41C 12-15" Soil 8/20/1999 8.8 Ul 06 6.3 J 1
CSB42A 0-3" Soil 8/20/1999 11 Ul 06 23 1
| CSB42B 6-9" Soil 8/20/1999 11 U 0.6 73 1
CSB42C 12-15" Soil 8/20/1999 15 U 0.6 7.8 1
CSB43A 0-3" Soil 8/25/1999 14 J 0.6 10 1
CSB43B 6-9" Soil 8/25/1999 106 J 0.6 9.3 1
I CSB43C 12-15" Soil 8/25/1999 24 J 0.6 6.6 1
CSB44A 0-3" Soil 8/25/1999 32 J 0.6 7.8 1
CSB44B 6-9" Soil 8/25/1999 12 J 0.6 7.2 1
CSB44C 12-15" Soil 8/25/1999 20 J 0.6 7.6 1
I CSB45A 0-3" Soil 8/25/1999 27 0.6 7.9 1
CSB45B 6-9" Soil 8/25/1999 12 0.6 10 1
CSB45C 12-15" Soil 8/25/1999 9.9 Ui 06 7.2 1
CSB46A 0-3" Soil 8/25/1999 12 J 0.6 8.9 1
l CSB46B 6-9" Soil 8/25/1999 12 J 0.6 6.9 I
CSB46C 12-15" Soil 8/25/1999 9.7 J 0.6 9.1 1
CSB47A 0-3" Soil 8/25/1999 58 0.6 25 1
CSB47B 6-9" Soil 8/25/1999 11 U 0.6 6.8 1
CSB47C 12-15" Soil 8/25/1999 10 U 0.6 5.9 1
CSB49A 0-3" Soil 8/20/1999 147 0.6 8.1 1
CSB49B 6-9" Soil 8/20/1999 18 Ul 06 6.4 1
l CSB49C 12-15" Soil 8/20/1999 17 Ul 0.6 6.8 1
CSB50A 0-3" Soil 8/23/1999 480 J 0.6 15 1
CSB50B 6-9" Soil 8/23/1999 131 J 0.6 13 1
CSB30C 12-15" Soil 8/23/1999 229 J 0.6 10 1
l CSB51A 0-3" Soil 8/20/1999 47,300 0.6 265 1
CSB51B 6-9" Soil 8/20/1999 10,300 0.6 187 1
CSB51C [2-15" Soil 8/20/1999 5,680 0.6 17 1
CSB51D 24-28" Soil 8/20/1999 18,700 0.6 36 1
I CSBSIE 36-39" Soil 8/20/1999 12,000 0.6 26 1
CSBSIF | 48s1"| Soil |  8/20/1999 8,020 0.6 18 1
CSBSIG 60-63" Soil 8/20/1999 3,800 0.6 15 1
CSB-51-H 72-75 Soil 1/24/2007 16 U 1 7 0.1
l CSB-51-1 84-87 Soil 1/24/2007 15 U 1 9.6 0.1
CSB-51-] 96-99 Soil 1/24/2007 12 U 1 7.2 0.1
CSEDIA 0-3" | Sediment [  8/25/1999 43,900 0.6 653 1
l CSED2A 0-3" | Sediment 8/25/1999 138,000 0.6 229 1
CSED3A | 0-3" | Sediment 8/25/1999 161,000 0.6 368 1
CSED4A 0-3" Sediment 8/25/1999 7,390 0.6 189 1
CSED4B 0-3" Sediment 8/25/1999 11,000 0.6 182 1
I R2SB-1A 0-3" Soil 8/23/2001 1,750 25 141 3.2
R2SB-1A-A 0-3" Soil | 12/13/2001 2,250 32 58 |11
R2SB-1A-B 6-9" Soil 12/13/2001 609 6.3 76 | ] 1
R2SB-1A-C 12-15" Soil 12/13/2001 4,230 32 7.8 J 1
l R2SB-1B 3-10" Soil 8/23/2001 1,080 25 50 1
R2SB-2A 0-3" Soil 8/23/2001 1,290 J 25 19 1
R2SB-2A-A 0-3" Soil 12/13/2001 918 13 16 J 1
R2SB-2A-B 6-9" Soil 12/13/2001 4,120 63 15 J 1
l R2SB-2A-C 12-15" Soil 12/13/2001 816 6.3 4.6 J 1
R2SB-2B 3-10" Soil 8/23/2001 2,760 J 63 10 1
I . R2SB-3A 0-3" Soil 8/23/2001 991 J 13 38 1
l FAOFICEAGC\PROJECTS\Files\2003-1046\Reports\CMS 8-6-07\Table |.xis Page 50f12




TABLE 1

SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana

LEAD (mg/kg) | ARSENIC (mg/kg)

LOCATION |DEPTH|MATRIX| DATE COLLECTED|RESULT] Q | DL |RESULT] Q | DL
R2SB-3A-A 03" | Soil 12/13/2001 1,620 32 36 [ 1] 1
R2SB-3A-B_ | 69" | Soil 12/13/2001 1,410 32 19 3.1
R2SB-3A-C 12-15" | Soil 12/13/2001 1,330 32 63 1] 1
R2SB-3B 3-10" | Soil 8/23/2001 1,760 | J | 25 10 1
R2SB-4A 03" | Soil | 812372001 1,980 | J | 25 26 1
R2SB-4A-A 03" | Soil 12/13/2001 2,490 63 8 [ 1] 1
R2SB-4A-B 69" | Soil 12/13/2001 874 B | 13 [
R2SB-4A-C 12-15" | Soil 12/13/2001 1,420 32 18 | 5|1
R2SB-4B 3-10" | Soil 8/23/2001 1,380 | J | 25 12 i
R2SB-5A 03" | Soil 8/23/2001 21 || 32 10 |11
R2SB-5B 3-10" | Soil 8/23/2001 68 | 1| 3] 55 |31
R2SB-6A 03" | Soil 8/23/2001 587 | 1| 63 12 1
R2SB-6B 310" | Soil | 8232001 286 [ 1] 32 H 1
R2SB-7A 0-3" Soil 8/23/2001 78 1] 13| 96 1
[R2SB-7B | 310" | Soil 8/23/2001 35 0.6 13 1
R2SB-8A 03" | soil 8/23/2001 197 3.2 13 1
R2SB-8B 310" | Soil | 82372001 51 0.6 | 84 1
R2SB-9A 03" | Soil 8/23/2001 3,330 63 47 I
R2SB-9B 3-10" | Soil 8/23/2001 287 6.3 12 1
R2SB-10A 0-3" | Soil 8/23/2001 25 |1 [o6| 89 [1]1
R2SB-10B 3-10" | Soil 8/23/2001 10 0.6 12 i
R2SB-11A 0-3" | soil 8/23/2001 360 | 1| 63 14 ||
R2SB-11B 3-10" | Soil 8/23/2001 8 |yl 13| 62 t1]1
R2SB-12A 03" | soil 8/23/2001 22 | 3| 32 1 1
R2SB-12B_ | 3-10" | Soil 8/23/2001 n |33 86 [J]1
R2SB-13A 0-3" Soil 8/23/2001 739 | [125 ] s3 I
R2SB-13A-A | 0-3" | soil 12/13/2001 2,910 32 4 [
R2SB-13A-B 69" |  Soil 12/13/2001 2 06 | 20 {11
R2SB-13A-C_ | 12-15" [ Soil 12/13/2001 11 0.6 | 45 1]
[R2SB-13B 3-10" | Soil 8/23/2001 875 13 27 1
R2SB-14A 03" | Soil 8/23/2001 80 |3 13| 86 [1]1
R2SB-14B | 310" | Soil 8/23/2001 73 | | o6 | 36 1
R2SB-15A 03" | Soil 8/23/2001 265 | 1| 32| 48 |31
R2SB-15B 3-10" | Soil 8/23/2001 184 | 1| 32 14 ||
R2SB-16A | 03" | Soil 8/23/2001 179 [ 1|32 77 1|1
R2SB-16B | 3-10" | Soil 8/23/2001 125 [ 1] 32 9 1]
R2SB-17A 0-3" Soil 8/23/2001 4,160 63 25 1
R2SB-17B 3-10" | Soil 8/23/2001 267 32 11 1
R2SB-18A 03" | Soil 8/23/2001 669 | 3| 13 10 ||
R2SB-18B 3-10" | Soil 8/23/2001 122 (3] 32| 63 [1]1
R2SB-19A 03" | Soil 8/23/2001 79 | J | 13 16 | 1] 1
R2SB-19B 3-10" | Soil 8/23/2001 250 | J] 32 14 |11
R2SB-20A 0-3" Soil 8/23/2001 486 | 1] 63| 96 |y 1
R2SB-20B 3-10" | Soil 8/23/2001 120 | 7| 321 44 [7 |1
R2SB-21A 03" | Soil 8/23/2001 296 3.2 10 1
R2SB-21B 3-10" | Soil 8/23/2001 84 13 7 1
R2SB-22A | 03" | Soil 8/23/2001 734 13 13 1
R2SB-22B 3-10" | Soil 8/23/2001 188 32 12 1
R2SB-23A 0-3" Soil 8/23/2001 463 6.3 10 1
R2SB-23B 3-10" | Soil 8/23/2001 105 [ 1] 13 13 1
R2SB-24A 03" | Soil 8/23/2001 779 13 13 1
R2SB-24B 3-10" | Soil 8/23/2001 117 32 | o [
R28B25-0-3 0-3" | Sediment 10/29/2003 617 60 23 1
R2SB25-3-10 | 3-10" | Sediment 10/29/2003 425 60 17 1
R2SB26-0-3 0-3"_| Sediment 10/29/2003 12,200 1,200 169 25
R2SB263-10 | 3-10" | Sediment 10/29/2003 6,020 600 | 114 25
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TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana
LEAD (mg/kg) ARSENIC (mg/kg)
LOCATION |DEPTH|MATRIX| DATE COLLECTED [RESULT| Q | DL |RESULT| Q | DL
R2SB27-0-3 0-3" | Sediment 10/29/2003 786 120 25 1
R2SB27-3-10 3-10" | Sediment 10/29/2003 658 120 35 1
R2SB28-0-3 0-3" | Sediment 10/29/2003 634 120 23 1
R2SB28-3-10 3-10" | Sediment 10/29/2003 403 60 20 1
R2SB29-0-3 0-3" | Sediment 10/29/2003 14,800 3,000 154 25
R2SB29-3-10 3-10" | Sediment 10/29/2003 15,700 3,000 216 25
R2SB30-0-3 0-3" | Sediment 10/29/2003 1,810 300 12 1
R2SB30-3-10 3-10" | Sediment 102972003 | 479 60 9 1
R2SB-32A 0-3" Soil 8/27/2001 286 7| 63 49 1
R2SB-32B 3-10" Soil 8/27/2001 91 1113 4.2 1
R2SB-33A 0-3" Soil 8/27/2001 202 1| 32 6.3 1
R2SB-33B 3-10" Soil 8/27/2001 67 1113 5.7 1
R2SB-34A 0-3" Soil 8/27/2001 170 | 32 7.1 1
R2SB-34B 3-10" Soil 8/27/2001 28 1| 06 4.1 1
R2SB-35A 0-3" Soil 8/27/2001 191 1| 32 37 1
R2SB-35B 3-10" Soil 8/27/2001 79 1| 13 4.7 1
R2SB-36A 0-3" Soil 8/27/2001 310 1| 63 7.8 1
R2SB-36B 3-10" Soil 8/27/2001 109 1| 32 6.1 1
R2SB-37A 0-3" Soil 8/27/2001 366 T 63 9.2 1
R2SB-37B 3-10" Soil 8/27/2001 509 1| 63 8 1
R2SB-38A 0-3" Soil 8/27/2001 282 7| 63 6.5 1
R2SB-38B 3-10" Soil 8/27/2001 175 T | 32 52 1
R2SB-39A 0-3" Soil 8/27/2001 383 1| 63 8.7 1
R2SB-39B 3-10" Soil 8/27/2001 144 1| 32 7.9 1
R2SB-40A 0-3" Soil 8/27/2001 422 1] 63 6.9 1
R2SB-40B 3-10" Soil 8/27/2001 50 7| 06 4 1
R2SB-41A 0-3" Soil 8/27/2001 172 1| 32 59 1
R2SB-41B 3-10" Soil 8/27/2001 128 1| 32 59 1
R2SB-42A 0-3" Soil 8/27/2001 165 I | 32 42 ]
R2SB-42B 3-10" Soil 8/27/2001 77 1] 13 3.9 1
R2SB-43A 0-3" Soil 8/27/2001 250 7| 32 74 1
R2SB-43B 3-10" Soil 8/27/2001 201 1| 32 7.4 1
R2SB-44A 0-3" Soil 8/27/2001 252 T | 32 78 1
R2SB-44B 3-10" Soil 8/27/2001 108 1| 32 8.5 1
R2SB-45A | 03" Soil 8/272001 140 132 ] 73 1]
R2SB-45B 3-10" Soil 8/27/2001 85 113 | 62 1
R2SB-46-A 0-3" Soil | 9/24/2001 34 0.6 6.9 11
R2SB-46-B 3-10" [ Soil 9/24/2001 41 0.6 6.5 I
R2SB-47-A | 0-3" Soil | 9/24/2001 45 06 | 67 I [
R2SB-47-B 3-10" Soil 9/24/2001 24 06 | 9 T 1]
R2SB-48-A 0-3" Soil 9/24/2001 41 06 | 65 1|1
R2SB-48-B 3-10" Soil 9/24/2001 45 0.6 6.7 T
R2SB-49-A 0-3" Soil 9/24/2001 47 0.6 8 T 1
R2SB-49-B 3-10" Soil 9/24/2001 117 32 9.7 1|
R2SB-50-A 0-3" Soil 9/24/2001 34 0.6 6.9 i1
R2SB-50-B 3-10" Soil 9/24/2001 36 06 | 7 I
R2SB-51-A | 03" | Soil 12/12/2001 285 |1l 63| 66 | |1
R2SB-51-B 6-9" Soil 12/12/2001 19 [1le3 | 7 | I
R2SB-52-A 0-3" Soil 12/13/2001 300 32 4.6 11
R2SB-52-B 6-9" Soil 12/13/2001 5.7 0.6 33 I
R2SB-53-A 0-3" Soil 12/13/2001 499 6.3 8.4 T
R2SB-53-B 6-9" Soil 12/13/2001 58 0.6 33 IR
R2SED-1A 0-6" | Sediment 8/21/2001 1,210 | U 25 10 1
R2SED-1B 6-12" | Sediment 8/21/2001 1,550 25 14 1
R2SED-1C 12-18" | Sediment 12/12/2001 19 0.6 10 1|
R2SED-1D 18-24" | Sediment 12/12/2001 62 06 | 55 1 |
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TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana
LEAD (mg/kg) | ARSENIC (mg/kg) |
LOCATION |DEPTH|MATRIX|DATE COLLECTED|RESULT] Q | DL |RESULT[ Q | DL
R2SED-2A 0-6" | Sediment [ 8/21/2001 1,20 | U | 25 10 1
R2SED-2B 6-12" | Sediment 8/21/2001 955 | U | 25 11 1
R2SED-3A 0-6" | Sediment 8/21/2001 1,570 25 12 i
R2SED-3B 6-12" | Sediment | 8/21/2001 6020 [ U] 125 ] 93 1
R2SED-3C 12-18" | Sediment 12/12/2001 622 [ 1] 13 13 I
R2SED-3D 18-24" | Sediment | 12/12/2001 691 |J| 13 12 1
[R2SED-4A 0-6" | Sediment | 82122000 | 248 [ U | 63 20 1
R2SED-4B | 6-12" | Sediment 8212001 | 1,570 25 17 1
R2SED-5A 0-6" | Sediment | 8/21/2001 5,410 125 46 1
R2SED-5B 6-12" | Sediment | 8/21/2001 1,240 25 20 1
R2SED-5C 12-18" | Sediment 12/12/2001 73 J |13 5.7 1
R2SED-5D 18-24" | Sediment 12/12/2001 20 |J]| 06 73 1
R2SED-6A 0-6" | Sediment 8/21/2001 8,430 125 44 I
R2SED-6B 6-12" | Sediment 8/21/2001 3,840 63 35 1
R2SED-7A 0-6" | Sediment 8/21/2001 5,480 125 39 1
R2SED-7B | 6-12" | Sediment 8212001 | 2,340 63 26 1
R2SED-7C 12-18" | Sediment 12/12/2001 61 1] 06 13 1
R2SED-7D 18-24" | Sediment 12/12/2001 27 [ 1] 06 9.2 1
R2SED-8A | 0-6" [ Sediment|  8/21/2001 8,190 | | 125 36 1|
R2SED-8B 6-12" | Sediment 8212000 | 2610 | | 63 23 1|
R2SED-9A | 0-6" | Sediment|  8/21/2001 3,630 63 29 1
R2SED-9B 6-12" | Sediment|  8/21/2001 471 6.3 11 1
R2SED-9C 12-18" | Sediment 12/12/2001 25 [ 1] o0s 8.9 1
R2SED-9D | 18-24" | Sediment 12/12/2001 39 1| 06 82 1
R2SED-10A 0-6" | Sediment| 8212001 | 84 13 9.4 1
R2SED-10B 6-12" | Sediment 8212000 |25 0.6 72 1|
R2SED-11-0-6 | 0-6" | Sediment| 10282003 | 874 120 12 1|
R2SED-11-6-12 | 6-12" | Sediment |  10/282003 | 1,470 300 |15 11 ]
R2SED-12-0-6 | 0-6" | Sediment 10/28/2003 411 60 T 1
R2SED-12-6-12 | 6-12" | Sediment |  10/28/2003 32 0.6 9.3 1
R2SED-13-0-6 | 0-6" | Sediment|  10/2802003 | 771 120 | 12 1|
R2SED-13-6-12 | 6-12" | Sediment |  10/28/2003 | 28 0.6 8.3 1
R2SED-14-0-6 | 0-6" | Sediment 10/28/2003 681 60 11 1
R2SED-14-6-12 [ 6-12" | Sediment 10/28/2003 24 0.6 9.5 1
RSBIA 0-3" Soil  8/22/1999 873 0.6 11 1|
RSBIB 3-10" | Soil 8221999 | 215 0.6 6.2 1
RSB2A 0-3" Soil 8/22/1999 1,100 0.6 14 1
RSB2B 3-10" | Soil 8221999 | 202 0.6 6.6 1
RSB3A 0-3" | Soil 8/22/1999 632 0.6 9.1 1
RSB3B 3-10" | Soil 8/22/1999 593 0.6 7 1
RSB4A 0-3" Soil 8/22/1999 2,360 0.6 22 1|
RSB4B 3-10" | Soil 8/22/1999 686 0.6 9.8 1
RSB5A 0-3" Soil 8/16/1999 985 0.6 10 1|
RSBSB 3-10" | Soil 8161999 | 366 0.6 7.5 1
RSB6A 03" | Soil 82211999 | 1,880 06 | 22 1|
RSB6B | 3-10" | Soil 8221999 | 289 0.6 9 I
RSB7A | 03" [ Soil |  #16/1999 | Li150 | | 06 14 1
RSB7B | 3-10" | soil | 8161999 | 232 06 | 68 1|
RSB8A 0-3" Soil | 8/22/1999 1,050 0.6 23 1
RSB8B 3-10" | Soil 8/22/1999 321 0.6 9.1 1
RSB9A 0-3" Soil 822/1999 | 14,500 0.6 96 1
RSBIB 3-10" | Soil 8/22/1999 3,800 0.6 27 I
RSB10A 0-3" Soil 8/16/1999 1,850 0.6 14 1
RSB10B 3-10" | Soil 8/16/1999 241 0.6 6.6 1|
RSB11A 0-3" Soil 8/16/1999 641 0.6 13 1
RSBI1B 3-10" | Soil | 8161999 | 101 [ [ os 5.1 1
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TABLE 1

SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana

LEAD (mg/kg) | ARSENIC (mg/kg) |
LOCATION |DEPTH|MATRIX|DATE COLLECTED[RESULT] Q T DL |RESULT| Q [ DL
RSB12A | 03" Soil 8/11/1999 11,100 0.6 95 i
RSBI2B | 310" | Soil 8/11/1999 17500 | | 06 | 125 [ 1]
RSBI3A | 03" Soil 8/16/1999 682 0.6 1 1
RSBI3B 310" | soil | 8/16/1999 96 0.6 5 Ul 1
RSB14A 0-3" Soil 8/24/1999 8,100 0.6 24 1
RSB14B 3-10" | Soil  8/24/1999 8,480 0.6 15 1
RSBISA | 03" Soil 8/19/1999 1,000 | J | 06 2 |11
RSB15B 3-10" | Soil 8/19/1999 211 [ 1] 06 10 Il
RSB16A 0-3" Soil 8/16/1999 661 0.6 13 1]
RSBI6B 3-10" | Seil  8/16/1999 95 {os] s6 |Ull
RSB17A 03" | Ssoil 8/24/1999 530 1 06 10 1
[RSB17B 3-10" | Soil 8/24/1999 21 06 | 97 1
RSB-17-C 6-12 | Soil 1/23/2007 NA 290 11
RSB-17-D 2427 | Soil 1/23/2007 j NA 2 0.1
RSB-17-E | 36-39 | _soil 1232000 | NA| 43 0.1
RSB-17-F 48-51 | Soil 1/23/2007 ~Na] 6 0.1 |
RSBI8A 03" | Soil 8/24/1999 526 06 | 738 1 1]
RSB18B 3-10" | Soil 8/24/1999 50 0.6 | .63 1
RSBI9A 0-3" Soil 8/19/1999 11 1] 06 7 1]
RSB19B 3-10" | soil | 8/19/1999 13 |31]o06] 68 |11
RSB20A 0-3" Soil | 8/10/1999 593 0.6 14 1
RSB20B 3-10" | Soil 8/10/1999 97 0.6 10 1
RSB21A 0-3" Soil 8/16/1999 497 0.6 8.3 1
[RSB21B 3-10" | soil | 8161999 | 105 06 | 72 !
RSB22A 0-3" Soil 8/24/1999 478 0.6 21 1
RSB22B 3-10" | Soil 8/24/1999 237 0.6 10 1
RSB23A 03" | Soil 8/11/1999 987 0.6 18 [ J ]
[RSB23B 3-10" | Soil 8/11/1999 157 0.6 | 26 1
RSB24A 03" | Soil 8/10/1999 1,980 0.6 20 1
RSB24B 3-10" | Soil 8/10/1999 288 06 | 65 i
RSB25A 0-3" Soil 8/24/1999 83,500 0.6 | 867 1
RSB25B 310" | soil | 8/24/1999 7,930 0.6 | 104 1
RSB26A 0-3" Soil 8/24/1999 9,670 06 | 175 1] 1
RSB26B 3-10" | Soil 8/24/1999 8,130 0.6 | 184 1
RSB-26-C 612 | Soil | 1/23/2007 24 U 1 9.8 0.1
RSB-26-D 2427 | Soil | 1/23/2007 2 |ul 1 10 0.1
RSB27A 0-3" Soil 8/19/1999 4 | 1loe ] 81 |31
RSB27B 3-10" | Soil 8/19/1999 14 3]s | 65 |01
RSB28A 03" | Soil 810/1999 | 3,140 0.6 | 36 1
RSB28B | 3-10" | Soil 8/10/1999 478 0.6 16 i
RSB29A 0-3" Soil 8/10/1999 1,480 0.6 23 1
RSB29B 3-10" | Soil 8/10/1999 350 0.6 11 1
RSB30A 03" { Soil 8/10/1999 887 0.6 15 1
RSB30B 3-10" [ Soil 8/10/1999 127 0.6 | 74 I
RSB31A 0-3" Soil 8/11/1999 23,700 06 | 202 1311
RSB31B 3-10" | Soil 8/11/1999 27,400 06 | 232 1] 1
RSB324A 0-3" Soil | 8/24/1999 841 | 0.6 13 |31
RSB32B [ 3-10" | Soil 8/24/1999 531 6 | 77 |11
RSB33A 0-3" Soil 8/24/1999 2,200 0.6 s6 [ 1]
RSB33B 310" | Soil 8/24/1999 2 0.6 1 |31
RSB34A [ o3 Soil 8/19/1999 19 |1]o6]| 65 |31
RSB34B 3-10" | Soil 8/19/1999 9 106 63 |1 ] 1
RSB35A 0-3" Soil 8/24/1999 43 0.6 10 1
RSB35B 3-10" | Soil 8/24/1999 23 06 | 64 1
RSB36A 0-3" Soil 8/10/1999 216 06 | 92 I
RSB36B 3-10" | Soil 8/10/1999 55 0.6 5.7 1
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l TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
l Beech Grove, Indiana
‘ LEAD (mg/kg) ARSENIC (mg/kg) |
: LOCATION |DEPTH|MATRIX| DATE COLLECTED|[RESULT| Q | DL |RESULT| Q | DL
I RSB37A 0-3" Soil 8/21/1999 679 0.6 17 1
RSB37B 3-10" Soil 8/21/1999 594 0.6 13 1
RSB38A 0-3" Soil 8/11/1999 2,000 0.6 14 1
‘ RSB38B 3-10" Soil 8/11/1999 440 0.6 7.2 1
I RSB39A 0-3" Soil 8/10/1999 227 0.6 10 1
RSB39B 3-10" Soil 8/10/1999 81 0.6 7.6 1
RSB40A 0-3" Soil 8/10/1999 901 06 | 19 1
i I RSB40OB 3-10" Soil 8/10/1999 161 0.6 7 1
‘ RSB41A 0-3" Soil 8/10/1999 341 0.6 10 1
RSB41B 3-10" Soil 8/10/1999 82 0.6 5.7 1
RSB42A 0-3" Soil 8/21/1999 834 0.6 15 1
| I RSB42B 310" Soil 8/21/1999 214 0.6 7.3 1
| RSB43A 0-3" Soil 8/21/1999 1,130 0.6 20 1
RSB43B 3-10" Soil 8/21/1999 230 0.6 11 1
RSB44A 0-3" Soil 8/21/1999 369 0.6 9.5 1
I RSB44B 3-10" Soil 8/21/1999 53 0.6 8.9 1
RSB45A 0-3" Soil 8/11/1999 487 0.6 6.1 1|1
RSB45B 3-10" Soil 8/11/1999 234 06 |- 10 T 1
‘ RSB46A 0-3" Soil 8/11/1999 385 0.6 3.9 711
‘ I RSB46B 3-10" Soil 8/11/1999 216 0.6 54 Il
RSB49A 0-3" Soil 8/22/1999 1,060 0.6 20 1
RSB49B 3-10" Soil 8/22/1999 663 0.6 14 1
RSB49C 24-30" | Seil 82211999 | 186 0.6 Ul 1
‘ RSB50A 0-3" Soil 8/22/1999 5,470 0.6 38 1
| RSBS0B 3-10" Soil 8/22/1999 388 0.6 9 1
! RSB50C 24-30" [ Soil 8/22/1999 873 0.6 12 i
I RSB51A 03" | Soil | 822/1999 12,600 0.6 169 1
RSB51B 3-10" Soil 8/22/1999 4,430 0.6 77 1
RSB51C 2430" | Soil 8/22/1999 3,300 0.6 43 1
RSB52A 0-3" Soil 8/24/1999 25 0.6 6.6 1
I RSB52B 3-10" Soil 8/24/1999 77 0.6 5.9 1
‘ RSB52C 24-30" | Soil 8/24/1999 67 0.6 6.9 1
‘ RSB53A 0-3" Soil 8/24/1999 21 0.6 8.2 1
| RSB53B 3-10" Soil 8/24/1999 18 0.6 8.3 1
I RSB53C 24-30" | Soil 8/24/1999 17 0.6 6.9 1
RSB54A 0-3" Soil 8/24/1999 22,800 0.6 107 1
RSB54B 3-10" Soil 8/24/1999 17,300 0.6 94 1
RSB34C 2430" | Soil 8/24/1999 151 0.6 3.4 1
I RSB55A 0-3" Soil 8/24/1999 27,400 0.6 323 1
RSB55B 310" Soil 8/24/1999 27,000 0.6 359 1
RSB55C 2430" | Soil 8/24/1999 13,100 0.6 60 1
I RSB56A 0-3" Soil 8/24/1999 30 0.6 8.6 1
RSB56B 3-10" Sl 8/24/1999 27 0.6 7.7 1
RSB36C 24-30" | Soil 8/24/1999 88 0.6 6.1 1
RSBS7A 0-3" Soil 8/24/1999 17,000 0.6 235 1
I RSB57B 3-10" Soil 8/24/1999 17,400 0.6 127 1
RSB57C 2430" | Soil 8/24/1999 3,850 0.6 16 1
RSB58A 0-3" | soil 8/11/1999 32,000 06 | 247 1
RSB58B 3-10" Soil 8/11/1999 21,000 0.6 200 1
I RSB58C 24-30" | Soil 8/11/1999 11,100 0.6 37 1
RSB-63A 0-3" Soil 9/20/1999 1,330 0.6 16 1|1
RSB-63B 3-10" Soil 9/20/1999 131 0.6 3.4 il
RSB-64A 0-3" Soil 9/20/1999 1,470 0.6 32 1] 1
I RSB-64B 3-10" Soil 9/20/1999 214 0.6 9.8 1|1
RSB65A 0-3" Soil 8/21/1999 126 1| o6 73 1
I . RSB65B 3-10" Soil 8/21/1999 13 I | o6 6.6 1
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TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
RMC Beech Grove
Beech Grove, Indiana
LEAD (mg/kg) | ARSENIC (mg/kg) |
LOCATION |DEPTH|MATRIX|DATE COLLECTED [RESULT] Q | DL |RESULT] Q | DL
RSB66A 0-3" Soil 8/21/1999 22 | 3] 06 8.5 1
RSB66B 3-10" | Soil 8/21/1999 106 [ 1] 06 8.1 1
RSB67A 03" | Soil 8211999 | 225 [ 1] 06 | 91 1
RSB67B | 3-10" | Soil 8211999 | 141 [ ] 06 6.4 1
RSB68A 03" Soil 8211999 | 201 [ 1] o6 7.3 1
RSB68B 3-10" | Soil 8/21/1999 128 |1 o6 ]| 67 1
RSB-69A 0-3" Soil 9201999 | 2,750 06 | 55 1
RSB-69B | 3-10" | Soil 9201999 | 618 | | 06 13 1
RSB-69C | 24-30" | soil 9/20/1999 54 0.6 5.6 11
RSB-70A 03" | soil | 9201999 | 6420 | |06 | 212 |11
RSB-70B | 3-10" | Soil | 920/1999 | 13,100 06 | 323 {11
RSB-70C [ 2430" | soit | 9201999 | 11 06 | 55 |J]1
RSB7IA | 03" Soil | 8R21/1999 66,800 0.6 215 1
RSB72A | 03" | Soil ) 8211999 | 34 |U/| 06| 87 I
RSB72B | 3-10" | soil 8/21/1999 15 |ul o6 7 1
RSB72C 24-30" | soil | 8211999 15 [ufl o6 | 82 | 1
RSB73A | 03" Soil 8/21/1999 6,710 06 | 18 1|
RSB73B | 3-10" | Soil 821/1999 145 [ 1] o6 11 1
RSB73C 24-30" | Soil ~8ny1999 | 178 06 | 76 1
RSB74A | 03" | 'soil | 8/19/1999 380 | 3| 06 13 11
RSBT4B 3-10" | Soil 8191999 | 177 3| 06 9 1)1
[RSB74C 24-30" [ soil | 8191999 | 75 11 o6 | 49 U1
RsB75A | 03" | soil | 819/1999 [ 3220 [ 1| 06 58 1]
RSB75B | 3-10" | Soil | 8191999 | 1500 [y o6 | 15 [y 1]
RSB75C | 24-30"| soil | 8/19/1999 962 | 1] 06| 12 1]
RSB-75-E | 3639 | Soil 1242007 | 14 [u| 1 | 75 0.1
RSB-75-F | 48-51 | Soil ) = 12242007 = | 87 JUJ 1 | 66 0.1
RSB76A 0-3" | Soil 8191999 | 47 |ul o6 | 24 3|1
IRSB76B 3-10" | Soil  8/19/1999 648 |y f o6 | 10 Jy| 1]
RSB76C 24-30" [ Soil 8/19/1999 72 1| 06 77 |1
RSB77A | 0-3" soil | 8201999 | 10700 | 17| 06 | 7 1
RSB77B 3-10" | Soil 82011999 | 290 [1] 06| 77 1]
RSB77C 2430" | Soil | 82011999 | 232 [ J | o6 6.6 1|
RSB78A 03" | Soil [ 8231999 | 3060 [ | 06 | 14 1|
RSB78B | 3-10" | Seil )~ 823/1999 = } 2600 | | 06 | 12 1]
RSB78C | 24-30" [ Soil 8231999 | 2960 | | o6 13 11
RSB-78-E [ 3639 | Soit | 1242007 | 10 Tul s | 57 | o1l
RSB-78-F | 48-51 | soil | 1242000 | 88 Ul s 7.8 0.1 |
RSB79A | 03" | Soil 8231999 | 51 il o6} 85 [1| 1]
RSB79B | 3-10" | Soil 8231999 | 205 | 1| o6 69 |y | 1]
RSB79C [ 24-30" [ Soil 8/23/1999 164 [ J[o6| 81 | 3] 1]
RSB8A | 03" | Soil 8/23/1999 8 | J[oe| 74 |3 1]
RSB8OB | 3-10" | Soil 8/23/1999 23 |ufos | 7 RN
RSB80C 24-30" [ soil | 8231999 | 23 [ul os 67 (1] 1
RSBSIA 03" | Soil ~ 8/23/1999 [ 229 [ [ 06 | 94 1
RSBSIB 3-10" Soil 8231999 | 18 [U[ o6 | 93 1|
RSBSIC [ 24-30"| Soil | 8231999 | 1 |uU| 06| 7 I |
RSB82A | 03" Soil 8231999 | 16 3| oe6 ] 85 | | 1]
RSBS2B | 3-10" | soil |  &231999 | 37 1| o6 | 24 1|
RSB82C | 24-30" | Soil 8/23/1999 16 | J]os | 93 | 1]
RsB83A | 03" | Soil 8231999 | 17 U o6 99 | 1| 1|
RSB83B | 3-10" | Soil 8/23/1999 11 {ul o6 74 |31
RSB83C 24-30" | Soil 8/23/1999 31 1] 06 6 | J] 1]
RSB84A 0-3" Soil 8/23/1999 16 1] 06 10 1
IRSB84B 3-10" [ Soil 8/23/1999 21 1106 ] 15 1
RSB84C 24-30" [ Soil _ 8/23/1999 12 | Toe]| 57 Ji11]
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| TABLE 1
SOIL AND SEDIMENT LEAD AND ARSENIC RESULTS
l RMC Beech Grove
Beech Grove, Indiana
' LEAD (mg/kg) ARSENIC (mg/kg)
LOCATION |DEPTH|MATRIX|{DATE COLLECTED|RESULT| Q | DL |RESULT| Q | DL
I RSB85SA 0-3" Soil 8/23/1999 9.1 J 0.6 7.1 1
RSB85B 3-10" Soil 8/23/1999 8.2 J 0.6 6.7 1
RSB85C 2430" | Soil | 8231999 | 87 | 1] 06 7 1
l RSBAA 03" Soil 8161999 | 966 0.6 | 10 1
RSBAB 3-10" [ Soil 81611999 | 269 06 | 71 1
RSBBA 0-3" Soil | 8/16/1999 2,430 0.6 19 1
RSBBB | 310" | il 81601999 | 490 06 | 84 1]
l RSEDIA | 0-6" [ Sediment 8/22/1999 | 19,300 06 | 310 1|
RSEDIB 6-12" | Sediment | 822/1999 | 29,900 0.6 | 263 1
RSED2A 0-6" | Sediment |  8/22/1999 73,800 0.6 | 713 1
RSED2B 6-12" | Sediment 8/22/1999 4,080 0.6 229 1
l RSED3A 0-6" | Sediment|  8/22/1999 | 95,300 0.6 740 1
RSED3B 6-12" | Sediment 8/22/1999 8,420 0.6 184 1
RSED4A 0-6" | Sediment 8/22/1999 | 243,000 0.6 2,300 1
RSED4B 6-12" | Sediment ~ 8/22/1999 17,300 0.6 531 1
I RSED5A 0-6" | Sediment 8/22/1999 228,000 0.6 1,230 1
RSEDSB 6-12" | Sediment 8/22/1999 182,000 0.6 3,880 1
RSED6A 0-6" | Sediment 8/25/1999 57,200 J 0.6 305 1
l RSEDé6B 6-12" | Sediment 8/25/1999 14,800 0.6 114 1
RSED7A 0-6" | Sediment |  8/25/1999 46,000 | 1| 06 | 170 1
RSED7B 6-12" | Sediment | 8/25/1999 20,500 | J | 06 78 1
RSEDSA 0-6" | Sediment | 8/25/1999 34,800 06 | 159 1
l RSEDSB | 612" | Sediment| 8251999 | 25900 | |06 | 103 !
RSED9A | 0-6" |Sediment| 8251999 | 32400 | | 06 | 124 ]
RSEDIB 6-12" | Sediment|  8/25/1999 14,800 06 | 50 1
RSEDIOA ~ 0-6" | Sediment 8/25/1999 29,300 | 0.6 96 1
I RSEDIOB [ 6-12" | Sediment| 8251999 | 15300 | | 06 | 61 1
RSEDIIA 0-6" | Sediment 8/25/1999 218,000 | J | 06 | 571 1]
RSEDI2A 0-6" | Sediment 8/25/1999 172,000 | J 0.6 1,150 1
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‘ TABLE 2A .

SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-1
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) Water PRGs (ug/L) 9/21/1999 | 12/14/1999 | 9/22/2001 | 12/10/2001 1/23/2007
Antimony Total 6 15 10U 10U 10U 10U 1U
Dissolved 6 15 10U 1 U
Arsenic Total 10 0.045 =27 24"
Dissolved 10 0.045
Barium Total 2,000 2,600
Dissolved 2,000 2,600
Cadmium Total 5 18
Dissolved 5 18
Calcium Total - NA - - - -- 280,000
Dissolved - NA - - - - 280,000
Chromium Total 100 110 18U iU 3.1 4 -
Dissolved 100 110 - - - 891J --
Iron Total - 11,000 - - - - 5,600
Dissolved - 11,000 - - - - 3,000
Lead Total 15 NC 1.8U 1UJ 5.9 3.4 25U
Dissolved 15 NC - - - 1U 1U
Magnesium Total - NA - - -- - 120,000
Dissolved - NA - - - - 120,000
Manganese Total - 880 - - - - 160
Dissolved - 880 - -- - - 180
Mercury Total 2 11 02U 0.2U0 02U 02U -
Dissolved 2 11 - - - - -
Selenium Total 50 180 9 73 6.1] 4 -
Dissolved 50 180 -- - - 49] -
Silver Total 182.5 180 0.2R 0.2UJ 0.2U0J 02U -
Dissolved 182.5 180 - - - - -
Sodium Total - - - - - - 17,000
Dissolved - -- - - - - 17,000
pH 7.44 7.04 6.95 6.85 7.08
Dissolved Oxygen (ppm) 2.61 0.58 0.87 0.72 5.35
Specific Conductivity (mS) 1039 1231 1.317 1.58 1.98
Temperature (°C) 14.9 10 19.11 11.97 9.72
Oxidation/Reduction Potential (mv) -187 -55 68 25 58
Turbidity (NTU) 43 12.9 129.4 174 55.2

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

dicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury, selenium or silver)
or IDEM Residential Default Risk Criteria for arsenic or lead.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2B
SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-28S

Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) Water PRGs (ng/L) | 9/21/1999 | 12/15/1999 | 9/22/2001 | 12/10/2001 | 10/27/2003 | 1/24/2007
Antimony Total 6 15 10U 10U 10U 10U 10U 520
Dissolved 6 15 -- 10U 10U 1.4
Arsenic Total 10 0.045 9.8 I¥
Dissolved 10 0.045 - i
Barium Total 2,000 2,600 40 45 31 48 44 --
Dissolved 2,000 2,600 -- -- -- 25 22 --
Cadmium Total 5 18 02U 0.2 0.3 0.4 0.2 --
Dissolved 5 18 - -- -- 02U 02U -
Chromium Total 100 110 1U
Dissolved 100 110 -
Lead Total 15 NC 11U
Dissolved 15 NC - . .
Mercury Total 2 11 02U 02U 02U 02U 02U --
Dissolved 2 11 -- - - - - -
Selenium Total 50 180 7.7 6 2U 3.1 2UJ -
Dissolved 50 180 - - - 371 2U -
Silver Total 182.5 180 0.2R 02UJ 02UJ 02U 02U --
Dissolved 182.5 180 - -- -- - - -
pH 7.29 6.99 6.85 6.85 6.71 6.92
Dissolved Oxygen (ppm) 4.58 0.42 0.73 0.58 0.58 3.06
Specific Conductivity (mS) 1394 1657 1.83 2.09 1.93 1.89
Temperature (°C) 16 10.07 21.05 9.67 13.97 9.94
Oxidation/Reduction Potential (mv) -43 -50 47 37 1 41
Turbidity (NTU) 8 27.5 21.2 154 8 81.9

NC - USEPA Region 9 does not have a tap water PRG for lead.
-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit
NA- Not Analyzed

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2C

SUMMARY OF INORGANIC GROUNDWATER RESULTS

Well MW-2D

Refined Metals Corporation

Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) Water PRGs (ug/L) | 9/21/1999 | 12/15/1999 | 1/25/2007
Antimony Total 6 15 10U 10U iU
Dissolved 6 15 - -- 10U
Arsenic Total 10 0.045 6.3
Dissolved 10 0.045 -
Barium Total 2,000 2,600 334 311 --
Dissolved 2,000 2,600 - -- --
Cadmium Total 5 18 02U 02U --
Dissolved 5 18 -- -- -
Calcium Total -- NA -- -- 72000
Dissolved - NA -- -- 74000
Chromium Total 100 110 52U 1U -
Dissolved 100 110 -- - --
Iron Total - 11,000 -- - 2800
Dissolved - 11,000 -- - 2800
Lead Total 15 NC 10U 3.1J 4.1
Dissolved 15 NC - - 1U
Magnesium Total - NA - - 28000
Dissolved -- NA - -- 29000
Manganese Total - 880 - - 28
Dissolved -~ 880 - -- 28
Mercury Total 2 11 02U 02U -
Dissolved 2 11 - -- -
Selenium Total 50 180 2U 2U -
Dissolved 50 180 -~ -- --
Silver Total 182.5 180 02U 0.20J -
Dissolved 182.5 180 -- - -
Sodium Total - - - - 25000
Dissolved -- - - - 27000
pH 7.83 7.28 7.19
Dissolved Oxygen (ppm) 533 0.39 2.15
Specific Conductivity (mS) 648 605 0.567
Temperature (°C) 15.48 12 7.17
Oxidation/Reduction Potential (mv) 54 -103 -39
Turbidity (NTU) 101 14.7 7.1

NC - USEPA Region 9 does not have a tap water PRG for lead.
-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not dqtected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit
Indicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury,

selenium or silver) or IDEM Residential Default Risk Criteria for arsenic or lead.
The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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. TABLE 2D
SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-3
Refined Metals Corporation
Beech Grove, Indiana
IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ng/L) Water PRGs (ug/L) | 9/22/1999 | 12/14/1999 | 9/22/2001 | 12/11/2001 | 10/26/2003 | 1/24/2007
Antimony | Total 6 15 10U 10U 10U 10U 10U 1U
Dissolved 6 15 — - 10U 10U 1U
Arsenic [Total 10 0.045 78 9.7 AT :
Dissolved 10 0.045 - -- - 8.4)
Barium |Total 2,000 2,600 135 127 102 98
Dissolved 2,000 2,600 — - - 113
Cadmium |Total 5 18 02U 02U 02U 02U 02U --
Dissolved 5 18 - -- -~ 02U 02U —
Calcium |Total - NA - - - - — 180,000
Dissolved - NA - - - - - 190,000
Chromium | Total 100 110 1.1 1U 1U 11U 1U --
Dissolved 100 110 - - - 6.6] 4.9 -
Iron Total - 11,000 - - - -- - 30,000
Dissolved - 11,000 - - - - - 1,900
Lead Total 15 NC 1U 1UJ 1.3 10 10U 39
Dissolved 15 NC - - - 1U 1U 0.317J
Magnesium| Total - NA - - - - — 67000
Dissolved — NA - - - - - 70000
Manganese|Total = 880 - - - - - 120
Dissolved - 880 - -- -- - — 120
Mercury |[Total 2 11 02U 02U 02U - 02U -
Dissolved 2 11 - - - - - -
Selenium |Total 50 180 5.2 53 2U 10 2U] -
Dissolved 50 180 - - - 3.1 2 -
Silver |Total 182.5 180 02R 02UJ 02UJ - 02U -
Dissolved 182.5 180 -- -- -- -- - -
Sodium |Total - -- - - - - - 38,000
Dissolved - - — - - - - 40,000
pH 7.02 6.87 6.97 6.77 6.96 6.94
Dissolved Oxygen (ppm) 1.57 0.47 0.39 0.46 0.54 1.12
Specific Conductivity (mS) 1069 1078 1.098 1.272 1.389 1.34
Temperature (°C) 15.1 13.2 16.9 12.73 13.39 5.68
Oxidation/Reduction Potential (mv) -97 -52 40 32 25 27
Turbidity INTU) 24 1.03 16.9 13.9 84.1 >1000

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals
Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

lifi

Risk Crieria for arsenic or lead.

: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit
: Indicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury, selenium or silver) or IDEM Residential Default

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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. TABLE 2E .

SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW -4
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (pg/L) Water PRGs (ug/L) | 9/22/1999 | 12/14/1999 | 9/24/2001 | 12/11/2001 | 10/26/2003 | 1/25/2007
Antimony |Total 6 15 10U 10U 10U 10U 10U 1U
Dissolved 6 15 -- - -- 10U 10U 1U
Arsenic Total 10 0.045 1.8 1.6 1U 1U 1.3 0.56)
Dissolved 10 0.045 -- -- -- 1UJ 1U 0.59]
| Barium Total 2,000 2,600 211 204 197 187 276 -
I Dissolved 2,000 2,600 -- - - 203 213 -~
Cadmium |Total 5 18 02U 02U 0.2U 0.2U 0.2U -
1 Dissolved 5 18 - - - 0.2U 02U -
Calcium Total - -- - -- - - -- 110000
Dissolved - -- - - - - - 110000
Chromium |Total 100 110 3.1 1U 1U 1J 1U -
Dissolved 100 110 -- -- — 3.4J 2.1 -
Iron Total - - - - -- - - 2300
Dissolved - - -- - - - - 120
Lead Total 15 NC 1.7 1l 1U 1.5 1U 39
Dissolved 15 NC - - - 1U 1U 0.24]
Magnesium |Total - - - - -- - - 34000
Dissolved - -- -- - -- - - 35000
Maganese |Total - - -- - - - - 70
\ Dissolved — - -- - - - -- 60
| Mercury  |Total 2 11 02U 02U 0.2U 0.2U 0.2U -
3 Dissolved 2 11 - - - - - -
: Selenium  |Total 50 180 2U 2U 2U 2U 2UJ -
‘ Dissolved 50 180 - - - 20 2U -
Silver Total 182.5 180 02R 0.2UJ 0.2UJ 0.2U 0.2U -
Dissolved 182.5 180 - - - - - -
Sodium Total - - - - - - -- 27000
Dissolved — -- -- -- - - - 28000
|pH 7.24 7.07 7.07 6.87 6.98 7.12
| Dissolved Oxygen (ppm) 2.78 0.43 0.5 0.63 0.61 3.8
Specific Conductivity (mS) 637 725 0.768 0.798 0.827 0.68
Temperature (°C) . 17.1 12 15.29 12.38 15.07 535
| Oxidation/Reduction Potential (mv) -127 -53 151 127 44 140
Turbidity NTU) 33 8.1 24.1 8.3 54.4 41.8

NC - USEPA Region 9 does not have a tap water PRG for lead.

-~ The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2F
SUMMARY OF INORGANIC GROUNDWATER RESULTS

Well MW-5
Refined Metals Corporation

Beech Grove, Indiana

IDEM Residential Default USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ug/L) Water PRGs (pg/L) 9/22/1999 | 12/14/1999 | 9/24/2001 | 12/11/2001 | 10/26/2003 | 4/24/2005 | 1/24/2007
Antimony |Total 6 15 10U 10U 10U 10U 10U 1U 1U |
| Dissolved B 6 o s T - - 10U 10U 10 1U
Arsenic  |Total B 10 0.045 8.4 10 7.6 5.4 8.8 3.2 43 |
Dissolved 10 ©0.045 - - - 3.7) 2.4 12 23
Barium  |Total 2,000 2,600 149 162 170 150 159 177 -
| Dissolved - 2000 | 2,600 B - ~ - 170 154 179 -
Cadmium |Total 5 18 02U 02U 02U 02U 02U 02U -]
Dissolved 5 18 - - - 02U 02U 02U -
Calcium  |Total - - - - - - - — 110,000 |
Dissolved B - - - - - - - - 110,000
Chromium | Total 100 110 1.5 19 1u 1u 1.1 U - ]
Dissolved 100 110 — _ - 4] 2.2 1.2 -
Iron Total - - - - - - 1,000
Dissolved L - - - - - 540
Lead Total 15 NC 1U 10) 2 2.1 2.1 9.1 43 |
Dissolved R 15 NC - — - 1U 1U 2.5 1U
Magnesium |Total - - - - - - - - 38,000 |
Dissolved o - - - - - N - — 38,000
Maganese |Total - - - - - - - - 230 |
Bissolved - - o - - - - -- - 210
Mercury | Total 2 - 11 02U 02U 02U 02U 02U 02U -
Dissolved 2 1 - - - - - 02U —
Selenium |Total 50 180 2U 2.9 2U 2U 20 2U - ]
Dissolved o 50 180 - - - 2UJ 2U 2U -
Silver  [Total 1825 180 02R 0.2 UJ 0.2 UJ 02U 02U 02U] -
’Bissolved 182.5 180 - — - - - 0.2UJ -
Sodium Total - - - - - - - - 29,000 |
Dissolved - - - - - — ~ - - 29,000
pH 747 7.14 7.14 6.92 7.08 7.95 713 |
Dissolved Oxygen (ppm) N 3.05 0.29 0.43 0.43 0.62 0.51 1.21 |
Specific Conductivity (mS) 723 748 0.765 0.827 0.793 0.481 0.788 |
Temperature (°C) i N 182 13 16.54 12.81 123 10.66 5.65
Oxidation/Reduction Potential (mv) ‘ -85 -43 90 51 107 215 62 |
Turbidity (NTU) B 11.6 279 145 11.4 19.9 6.7 66.2

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit
NA- Not Analyzed

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2G
SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-6S/6SR*
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (pg/L) Water PRGs (pg/L) | 9/23/1999 | 12/15/1999 | 9/24/2001 | 12/11/2001 | 10/26/2003 | 4/24/2005 | 1/24/2007
Antimony |Total o - 6 15 U | 10U 10U 10U 10U 1U 1U
Dissolved 6 15 10U 10U - 10U 10U 1U 1U
Arsenic |Total 0 0.045 88J | 31 1.9 22 7.6 1U 1.9
Dissolved 10 0.045 1.7 1.6 -- 1.47] 1.2 1.5 0.885
Barjum |Total 2000 2600 218 82 92 79 228 70 -~
Dissolved 2000 2600 39 36 -- 89 117 90 -
Cadmium |Total 5 18 0.2 02U 02U 02U 02U 02U --
Dissolved 5 18 02U 02U -- 02U 02U 02U -
Calcium |Total -- NA - - - - - - 84000
Dissolved -- NA - o - - -- - 76000
Chromium | Total 100 110 26 7.5 1U 1U 4.5 1U -
Dissolved 100 110 8.7 1U - 3.8J 2.1 1.3 -
Iron Total - _ 11,000 - - - - - - 2600
Dissolved B - 11,000 - — - - - = 670
Lead |Total o 15 NC 21 491 1U 13 2.7 1U 2.1
Dissolved 15 NC 1U 1UJ - 1U 1U 1U 1U
Magnesium|Total - __NA -- -- - - - - 31000
Dissolved - NA -- — - - - -- 28000
Maganese | Total - 880 -- - - - -- -- 99
Dissolved - 880 -- - -- - - - 85
Mercury |Total o 2 ) 11 02U 02U 02U 02U 02U 02U -
Dissolved 2 11 02U 0.2 - - - 0.2U -
Selenium |Total 50 180 4917 2.1 2U 2U 2UJ 2U -
Dissolved 50 180 297 2U -- 2UJ 2U 2U -
Silver |Total o 182.5 180 0.2UJ 02U] 02UJ 02U 02U 0.2UJ -
Dissolved 182.5 180 02U 0.2UJ - - -~ 0.2UJ -
Sodium |Total - - - -- - -- - - 35000
Dissolved - -- -- — - - - -- 37000
pH ) 7.05 7.5 713 6.87 7.2 7.27 7.02
Dissolved Oxygen (ppm) 8.21 3.34 0.48 0.62 0.76 0.45 1.69
Specific Conductivity (mS) 1578 1333 0.842 0.9 0.878 0471 0.752
Temperature (°C) - 14.2 8.7 16.2 10.58 12.97 8.99 9.34
Oxidation/Reduction Potential (mv) ] 342 50 78 50 62 219 0.696
Turbidity (NTU) 169 358 11.9 7.9 115.6 35 47

* MW-6S reconstructed as MW-6SR between 12/15/1999 and 9/24/2001 sampling events

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2H
SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-6D
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ng/L) Water PRGs (pg/L) | 9/21/1999 | 12/15/1999 | 4/24/2005 | 1/23/2007
Antimony |Total o 6 15 ) 10U 10U 1U 1U
Dissolved 6 15 i 1 1U
Arsenic |Total B 10 B 0.045 32
Dissolved 10 0.045 - 3.2
Barium |Total 2,000 . 2,600 - 293 301 64 -
Dissolved 2,000 2,600 - - 60 -
Cadmium {Total 5 18 - 02U 02U 02U -
Dissolved 5 18 - -~ 02U -
Calcium |Total - NA ] - - - 76,000
Dissolved -- NA - - -~ 79,000
Chromium |Total 100 110 2 1U 23 -
Dissolved 100 110 -- - 2.2 -
Iron Total - 11,000 -- - - 380
Dissolved - 11,000 - -- -- 270
Lead |Total 15 NC B 2.2 1.2] 7.1 1.7 |
Dissolved 15 NC - - 1U 1U
Mercury |Total 2 11 02U 0.2U0 020 -
Dissolved 2 11 - -- 02U -
Magnesium|Total - NA - - - 35,000 |
Dissolved -- NA ) - - -- 37,000
Maganese | Total - . 880 - - - 14
Dissolved -- 880 - -- - 14
Selenium |Total 50 180 - 2.1 2U 2U -
Dissolved 50 180 -- - 2U --
Silver |Total 182.5 180 0.2R 0.2UJ 0.2UJ --
Dissolved 182.5 180 - - 0.2UJ -
Sodium |Total - - - - - 23,000
Dissolved - - -- -- -- 24,000
pH 1 7.76 7.33 8.06 7.51
Dissolved Oxygen (ppm) | 2.15 0.41 4.88 226 |
Specific Conductivity (mS) ] 545 680 0.861 0.695
Temperature (°C) - 14.7 12.6 10.55 8.25
Oxidation/Reduction Potential (mv) -166 -102 253 9.9
Turbidity (NTU) 15 13.3 1.4 3.97

NC - USEPA Region 9 does not have a tap water PRG for lead.
-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.
Quahﬁers U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

or IDEM Residential Default Risk Criteria for arsenic or lead.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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dicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury, selenium or silver)




. TABLE 21 ‘

SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-7/ 7S
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ng/L.) Water PRGs (pg/L) | 9/22/2001 | 12/11/2001 | 10/27/2003 { 1/25/2007
Antimony [Total 6 15 10U 10U 10U 2.9
Dissolved 6 15 - 10U 10U 1U
Arsenic |Total 10 0.045 prama ; - 190
‘ Dissolved 10 0.045 J 59
Barium |Total 2,000 2,600 21 25 17 --
‘ Dissolved 2,000 2,600 -- 23 15 -
Cadmium |Total 5 18 0.2U 0.2U 0.2U -
Dissolved 5 18 -- 0.2U 0.2U --
Calcium |Total - NA - - - 470000
Dissolved - NA -- - - 480000
Chromium |Total 100 110 1U 2.8 1.9 -
Dissolved 100 110 -- 13) 7.4 —
Iron Total - 11,000 - - - 30000
Dissolved - 11,000 -- - - 100
Lead [Total 15 NC 19 21 <94
Dissolved 15 NC - 1U
Magnesiumj Total -- NA - - - 290000
Dissolved -- NA — -- -- 280000
Manganese|Total -~ 880 - -- - 250
Dissolved - 880 -- - -- 220
Mercury [Total 2 11 0.2U 0.20 2U -
Dissolved 2 11 -- -- — -
Selenium |Total 50 180 3.7) 57 201 -
Dissolved 50 180 - 6.5 2U -~
Silver |Total 1825 180 0.2UJ 0.2U 20 -
Dissolved 182.5 180 - - -~ -
Sodium |Total - - - - -- 310000
| Dissolved -- -- - - — 300000
1 pH 6.59 6.41 6.46 6.79
| Dissolved Oxygen (ppm) 0.5 0.79 0.54 26
? | Specific Conductivity (mS) 38 4.50 3.92 3.71
‘ Temperature (°C) 20.73 13.78 15.03 8.43
Oxidation/Reduction Potential (mv) 6 48 47 28
Turbidity (NTU) 6.8 27 242 501

NC - USEPA Region 9 does not have a tap water PRG for lead.

-~ The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifi ers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

Indicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury, selenium or silver)
or IDEM Residential Default Risk Criteria for arsenic or lead.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2]

SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-8/ 8S
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ng/L) Water PRGs (ug/L) | 9/22/2001 | 12/11/2001 | 10/28/2003 | 1/24/2007
Antimony |Total 6 15 14 10U 10U 5.7
Dissolved 6 15 - 10U 10U 5
Arsenic |Total 10 0.045 5.1 32
Dissolved 10 0.045 -~ 2
Barium [Total 2,000 2,600 133 123 89 -
Dissolved 2,000 2,600 - 135 79 --
Cadmium |Total 5 18 0.8 0.40 0.2U -
Dissolved 5 18 -- 0.30 0.2U -
Calcium |Total - NA -- - - 140,000
Dissolved - NA - - - 140,000
Chromium | Total 100 110 1U
Dissolved 100 110 -
Iron Total - 11,000 -
Dissolved - 11,000 -
Lead |Total 15 NC
Dissolved 15 NC
Magnesium| Total - NA -
Dissolved - NA -
Manganese(Total - 880 -~
Dissolved — 880 --
Mercury |Total 2 11 2U
Dissolved 2 11 . - - -
Selenium |Total 50 180 2U 2U 2UJ --
Dissolved 50 180 -- 2U] 2U -
Silver |Total 1825 180 0.2U] 2U 02U --
Dissolved 182.5 180 - - — —
Sodium |Total - - -- - - 39,000
Dissolved - - - -- - 38,000
pH 7.11 7.13 7.23 7.17
Dissolved Oxygen (ppm) 0.55 0.59 0.91 4.41
Specific Conductivity (mS) 0.919 1.02 1.028 1.176
Temperature (°C) 20.42 15.43 13.88 9.17
Oxidation/Reduction Potential (mv) 171 67 45 169
Turbidity (NTU) 3.9 5.3 6.9 15.3

NC - USEPA Region 9 does not have a tap water PRG for lead.

- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the [IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

-.- Indicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury, selenium or silver)
or IDEM Residential Default Risk Criteria for arsenic or lead.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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TABLE 2K
. SUMMARY OF INORGANIC GROUNDWATER RESULTS ‘
Well MW-9
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Sampling Events
Parameter RISC Criteria (ng/L) Tap Water PRGs| 9/22/2001 | 12/10/2001 | 10/27/2003 | 4/24/2005 | 1/22/2007
Antimony [Total | 6 [ "1 -wu [iu [ rou [ U iU
Dissolved 6 15 - 10U 10U 1U 1U
Arsenic |Total o 1 0045 | 77 | 4 42 v 21 | 16 |
Dissolved 10 0.045 - 377 2.7 1U 1
Barum [Total 2000 | 2600 | 137 | e | 4 | 39 | -
Dissolved 2,000 2,600 -- 68 41 36 -
Cadmium |Total . 1 5 N 18 02U 02U | 02U | 02U | - |
Dissolved 5 18 -- 02U 02U 02U --
Calcium |Total o T e\ /: S = - R - | 160,000 |
Dissolved -- NA -- -- -- -- 160,000
Chromium |Total 100 110 11U 2.2 O R LV
Dissolved 100 110 -- 3.8J 1.9 1U --
Iron [Total =1 11,000 -- - - - 270
Dissolved - 11,000 -- - - - 4.5
Lead |[Total ~ 15 R e \ (O T ¥ ) 1| 1 |22 | 0431
Dissolved 15 NC -- 1U 1U 1U 1U
Mercury |Total 1 2 o e 02U 02U 02U [ 02U -
Dissolved 2 11 -- - - 02U --
Magnesium|Total o A - NA - - - - /50,000
Dissolved - NA — -- -- - 49,000
Manganese | Total - ) 80 1 - ] I - 137
Dissolved - 880 - -- - -~ 7.7
Selenium [Total L o 50 180 2U 2U 2U0) [ 2y -]
Dissolved 50 180 - 2U] 2U 2U | -
Silver |Total o 1825 180 0.2U) 02U 02U 0.2UJ -
Dissolved 182.5 180 - -- - 0.2 UJ --
Sodium |Total - - - - - - 14,000
Dissolved -- -- - - - - 15,000
eH — 722 7.02 6.97 817 )72
Dissolved Oxygen (ppm) L i o | 488 1.11 07 | 209 502
Specific Conductivity (mS) R R X 1L 1.094 0967 | 0494 | 095 |
Temperature (°C) L N | | 1655 | 1174 | 1352 | 711 8.01
Oxidation/Reduction Potential (mv) e ) 68 | 56 218 195
Turbidity (NTU) 0.9 0.9 7.9 4.9 7.36

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.




. TABLE 2L .

SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-10
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (pg/L) Water PRGs (pg/L) | 10/28/2003 | 1/23/2007
Antimony |Total 6 15 10U 1U
Dissolved 6 15 10U 1U
Arsenic | Total 10 0.045 T
Dissolved 10 0.045 7.5
Barium |Total 2,000 2,600 71 --
Dissolved 2,000 2,600 16.00 --
Cadmium |Total 5 18 0.2U -
Dissolved 5 18 0.2U -
Calcium |Total - NA - 270,000
Dissolved - NA - 360,000
Chromium | Total 100 110 1.6U -
Dissolved 100 110 5.2 -
Iron |Total - 11,000 - 17,000
Dissolved - 11,000 -- 11,000
Lead |Total 15 NC 1U 21U
Dissolved 15 NC 1U 1U
Magnesium|Total - NA -- 610,000
Dissolved - NA -- 590,000
Manganese| Total - 880 - 340
Dissolved -- 880 -- 340
Mercury |Total 2 11 02U -
Dissolved 2 11 -- --
Selenium |Total 50 180 2UJ -
Dissolved 50 180 23 -
Silver [Total 182.5 180 02U -
Dissolved 182.5 180 - -
Sodium |Total - - - 1,000,000
Dissolved -- -- -- 1,000,000
pH 6.73 6.99
Dissolved Oxygen (ppm) 0.74 1.87
Specific Conductivity (mS) 6.69 7.24
Temperature (°C) 10.23 7.91
Oxidation/Reduction Potential (mv) 68 -1
Turbidity NTU) 15.8 179.0

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria,

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

ndicates result over Region 9 PRG (for antimony, barium, cadmium, chromium, iron, manganese, mercury,
selenium or silver) or IDEM Residential Default Risk Criteria for arsenic or lead.

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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. TABLE 2M o

SUMMARY OF INORGANIC GROUNDWATER RESULTS
Well MW-11
Refined Metals Corporation
Beech Grove, Indiana

IDEM Residential Default | USEPA Region 9 Tap Sampling Events
Parameter RISC Criteria (ng/L) Water PRGs (ug/L) | 10/27/2003 | 1/25/2007
Antimony |Total 6 15 100 1.20
Dissolved 6 15 10U 1U
Arsenic |Total 10 0.045 7.1 4
Dissolved 10 0.045 7.10 1
Barium |Total 2,000 2,600 167 --
Dissolved 2,000 2,600 167 -
Cadmium |Total 5 18 0.2U --
Dissolved 5 18 0.2U --
Calcium |Total — NA -- 170,000
Dissolved - NA - 170,000
Chromium |Total 100 110 1.1 -
Dissolved 100 110 1U —
Iron Total - 11,000 - 960
Dissolved - 11,000 - 28
Lead |Total 15 NC j18) 3
Dissolved 15 NC 1U 0.99
Magnesium|Total - NA - 64,000
Dissolved - NA -- 67,000
Manganese|Total - 880 - 260
Dissolved -- 880 - 210
Mercury |Total 2 11 02U --
Dissolved 2 11 - --
Selenium |Total 50 180 2UJ -
Dissolved 50 180 2U --
Silver |Total 182.5 180 0.2U -
Dissolved 182.5 180 - -
Sodium |Total - - - 66,000
Dissolved -- -- - 71,000
pH 7.06 7.15
Dissolved Oxygen (ppm) 0.74 3.19
Specific Conductivity (mS) 1.116 1.416
Temperature (°C) 11.17 10.77
Oxidation/Reduction Potential (mv) 41 136
Turbidity (NTU) 3.1 19.8

NC - USEPA Region 9 does not have a tap water PRG for lead.

-- The sample was not analyzed for dissolved metals

Shading indicates the exceedance of the IDEM Residential Default RISC criteria.

Qualifiers: U - not detected; J - estimated; R - rejected; UJ - not detected, estimated reporting limit

The results summarized are from groundwater sampling events performed by AGC following the RCRA Facility Work Plan.
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. TABLE 3

RMC Beech Grove CMS
Alternative #2 Cost Estimate
Excavation All Areas

(Including SWMUs)
Item Unit
1 Mob/Demob (Excavation Equipment and Support Facilities) LS
2 Health & Safety LS
3 Decontamination (Excludes Buildings) LS
4 Air Monitoring LS
5 Temporary Erosion Controls
Silt Fence LF
6 Storm Water Control During Construction (collect and filter) LS
7 General Site Preparation Activities
Construction Access/Decon Areas LS
Clearing and Grubbing AC
Chain Link Fence Removal LF
8 Concrete Removal
<6" thick slab w/ mesh reinforcement sy
7" to 24" thick portions with Rod Reinforcing CY
9 Asphalt Removal SY
10 Utility Clearance LS
11 Excavation/ Consolidation (to stockpile or containment cell)@1.5 tons/cy
1la  On-Site (Selective Deep Removal) ton
11b  Off-Site (Shallow <2 ft) ton
12 Confirmatory soil sampling each
13 Bldg Decon (Battery Brkr, furnace, refining,warehouse & office) sf
14 Decon and Demo Baghouses LS
15 Bldg Decon and Demolition (Mat Storage, WWTP, Filter Press) sf
16 Borrow Soils (imported and placed)@1.5 tons/cy
16a  On-Site (Small, Limited, Deep) -~ ton
16b  Off-Site (Shallow, Contiguous Area) ton
17 Restore drainage ditch and grassy area swale w/ sod MSF
18 Hydroseeding (with mulch and fertilizer) MSF
19 Deed Restriction LS
ALTERNATIVE 2 SUBTOTAL

Engineering/QA/Legal Fees (10% of Subtotal)
Contingency (10% of Subtotal)

ALTERNATIVE 2 TOTAL CAPITAL COST
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Quantity

—t

5000

2.0
2180

1385
612
714

9,078
12,128
150
57450

32460

9,078
12,128
124
266.82

Unit Cost

$50,000
$25,000
$15,000
$20,000

$2.60
$20,000

$1,500
$1,475
$3

$10.75
$115.00
$6.55
$10,000

$21.89
$3.60
$100.00
$0.93
$50,000.00
275

$18.17
$7.67
$363.00
$77.78
$5,000.00

Total

$50,000
$25,000
$15,000
$20,000

$13,000
$20,000

$6,000
$2,950
$6,540

$14,889
$70,380

$4,677
$10,000

$198,717
$43,661
$15,000
$53,429
$150,000
$89,265

$164,947
$93,022
$45,012
$20,753
$5,000

$1,137,241
$113,724
$113,724

$1,364,690




RCRA Capping Option
L Direct Capital Costs
Item

1 Mobilization ( Liner Crew)_

2 RCRA Cap
Grading and Berm Construction (15' avg width, 2' high, 1200’ long)
Geomembrane, Geocomposite, Topsoil and Hydroseed (1.15 AC)
Cover Soil (18" thick, imported)

3 Place Remediated Soil with Dozer (in lifts)

4 Permieter Erosion & Sediment Control Measures

5 Erosion Control Mat (Jute Net)

6 Monitoring Well Installation

ALTERNATE 3A CAPITAL COST SUBTOTAL
Engineering/QA/Legal (10% of Direct Capital Costs)
Contingency (10% of Total Direct Capital Costs)

ALTERNATE 3A CAPITAL COST TOTAL

Operations & Maintenance Costs for 30 years
1 Inspection/Repair (Annual Site Visit and Mowing)
2 Major Repair Once Every 5 years @ 5% of Construction Cost
3 Groundwater Monitoring ($7,500/event)

Present Worth of 30 years of O&M (i = 35% and n=30 years)

TABLE 4

RMC Beech Grove CMS
Alternative #3A Cost Estimate

Unit

LS

cYy
AC
SY
CcY
LS
SYy
LS

LS
LS
LS

TOTAL COST (CAPITAL AND PRESENT WORTH O&M)

*Note: Placement volume assumes finished slopes at 25%
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Quantity Unit Cost

1 $10,000
1333 $13.52
1.15 $58,600.00
5566 $6.76
9500 $2.41
1 $15,000.00
5566 $1.26
3 $4,000.00

30 $5,000

6 $11,397

36 $7,500

Total
$10,000

$18,022
$67,390
$37,626
$22,895
$15,000

$7,013
$12,000

$189,946
$18,995
$18,995

$227,936

$150,000
$68,382
$270,000

$174,000

$401,936

Unit Cost Source

Avg of similar Project bid in 2005

Avg of similar Project bid in 2005

Avg of similar Project bid in 2005
Means 2005 Site Work 02300 520 0170
Engineers Estimate

Means 2005 Site Work 02300 700 0020
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TABLE 5

RMC Beech Grove CMS

L Direct Capital Costs Alternate #3B Cost Estimate

Asphalt Cap
Item Unit  Quantity Unit Cost Total
1 Mobilization _ LS 1 $5,000 $5,000
2 Asphalt Cap (1.15 AC)

Grading and Berm Construction (15' avg width, 2' high, 800' long) CY 1333 $13.52 $18,022
Geotextile SY 5566 $1.13 $6,290
Asphaltic Conc. Pavement (6" stone base, 2" binder, 1" top) sf 50000 $1.98 $99,000
3 Place Remediated Soil and Demolished Pavement with Dozer (in lifts) CY 6888 $2.41 $16,600
4 Permieter Erosion & Sediment Control Measures LS 1 $15,000.00 $15,000
5 Monitoring Well Installation LS 3 $4,000.00 $12,000
ALTERNATE 3B CAPITAL COST SUBTOTAL $171,912
Engineering/QA/Legal Fees (10% of Direct Capital Costs) $17,191
Contingency (10% of Total Direct Capital Costs) $17,191
ALTERNATE 3B CAPITAL COST TOTAL $206,294

Operations & Maintenance Costs for 30 years
1 Inspection/Repair (Annual Site Visit and Inspection) LS 30 $5,000 $150,000
2 Slurryseal 10 times in 30 years over 5,566 SY SY 55,660 1.33 $74,028
3 Groundwater Monitoring (7,500/event) LS 36 7500 $270,000
Present Worth of 30 years of O&M $176,012

TOTAL COST (CAPITAL AND PRESENT WORTH O&M) $382,306
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. TABLE 6 .

RMC Beech Grove CMS
Alternative #4 Cost Estimate
Off-Site Disposal
(Excluding SWMUs)

Alternative 4: Stabilization and Off-Site Disposal

Item Unit Quantity Unit Cost Total
1 Mob/Demob (Stabilization Equipment) LS 1 $15,000 $15,000
2 Stabilization (Use 1.5 tons/cy)
2a On-Site Soil and Sediment ton 9078 $26 $236,028
2b Off-Site Soil and Sediment* ton 3032 $26 $78,832
3 Soil and Sediment Transportation and Disposal (Use 1.5
tons/cy)
3a On-Site Soil and Sediment ton 9078 $23 $208,794
3b Off-Site Soil and Sediment ton 12,128 $23 $278,944
3¢ Asphalt and Concrete @ 1.7 ton/cy ton 1,413 $22.59 $31,920
ALTERNATIVE 2A SUBTOTAL $849,518
Contingency (15% of Subtotal) $127,428
ALTERNATIVE 4 TOTAL COST $976,946

* Note: Assume 25% of off-site soil and sediment requires stabilization
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' TABLE 7 .

RMC Beech Grove CMS
Groundwater Alternative #7 Cost Estimate
Groundwater Extraction and Treatment

Alternative 7: Groundwater Extraction and Treatment

item Unit Quantity Unit Cost Total
I. Direct Capital Costs
1a Mobilization/Site Prep LS 1 $15,000 $15,000
1b Indirect LS 1 $3,000 $3,000
2 Design, Work Plans and Permitting
2a Desing Plans and Deliverable EA 1 $40,000 $40,000
2b Permitting EA 1 $5,000 $5,000
2¢ Regulatory Approvals EA 1 $5,000 $10,000
2d Indirect Costs LS 1 $11,000 $11,000
3 Well Installation EA 5 $5,000 $25,000
4 Extraction and Treatment System
4a Equipment LS 1 $351,000 $351,000
4b Installation LS 1 $75,200 $75,200
TOTAL DIRECT CAPITAL COST $535,200
li. Operation and Maintenance (5 yrs)
1 Annual Operating Cost LS 5 $20,125.00 $100,625
Present Worth (i = 3.5%, n = 5 years) $90,865

TOTAL COST (CAPITAL AND PRESENT WORTH) $626,065
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1 Introduction

1.1  Site Description and History

The Refined Metals Corporation (RMC) facility is located at 3700 South Arlington Avenue in
Beech Grove, Indiana. Secondary lead smeltiig and refining operations were ,éonductéd at this site from
1968 to the end of 1995. ' |

The site occupies approximately 24 acres, of which approndmalely 10 acres represented the active
- manufacturing area (including paved areas and buildings). The remaining 14 acres includes grassed and
wooded site areas. The site is bordered by Arlington Avenue to the east, a natural gas facility (Citizen's
Gas) to the west, a railroad to the north, and Big Four Road to the south (Figure 1). The site is relatively
flat with less than 10 feet of total relief. Natural site drainage is toward the north and east. The former
manufacturing area is almost completely paved, and is characterized by nearly 80,000 square feet of
structures consisting of the battery bréaket, a wastewater treatment plant, material storage areas, a blas‘t
furnace, a dust furnace, a metals refining area, warehouse and offices. o '

A total of _ﬁvé exposure areas were evaluated (Figure 1). One onsite area was the fenced main
plaat area of the RMC facility, consisting of the plant buildings and surrounding paved areas. The second
onsite area was the grassy aréa to the north, east, and south of the paved facility area. Within the grassy

. area, the two ditches -where sediments were collected (Figure 1) were evaluated sepa:étely ﬁ)r certain
receptors. Three areas were evaluated offsite: a strip along Arlington Avenue, just outside the eastern
border of the RMC facility; the Railroad Ditch along the northemn border of the RMC facility, and the
Citizen's Gas property to the west of the RMC facility. » -

1.2  Previous Investigations

On July 14, 1998, RMC entered into a Consent Decree with the United States Environmental
Protection Agency (USEPA) and the Indiana Department of Environmental Management (IDEM). Under
‘this Consent Decree, a RCRA Facility Investigation (RFI) was performed to evaluate and determine the
nature and extent of releases and to collect information necessary to support risk assessment so that a
Corrective Measures Study may be implemented.'- Pursuant to Section VI, Paragraph 42 of the Consent
Decree (Compliance Requirements for Corrective Action), Advanced GeoServices Corp. (AGC)
perfarmed the RFI in accordance with an approved RFI work plan on behalf of RMC. The preparation
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and implementation of the RFI work plans were enacted in accordance with Exhibit B of the Consent

" Decree and the EPA's RCRA Facility Investigalion Guidance Document (EPA 530/SW-89-031). The

RFI was conducted in multiple phases. The results from the initial phase of sampﬁng were presented in |
the Phase I RFI Report dated Aungust 31, 2000 (AGC, 2000). Based on the results of the Phase I RFI 2
Phase II RFI Work Plan was subrnitted to tﬁe EPA on December 20, 2000. In response to comments on B
the Phase I RFI Work Plan issued by the EPA on April 3, 2001, revisions to the Phase Il RFI Work Plan
were Submjned to the EPA on June 27, 2001. The EPA approved the Phase I RFI Work Plan on July 13,
2001, the resulﬁ of which were contained in the Final Phase II RFI Report dated February 4, 2003. (AGC,
2003). Additional site sampling was conducted during a closure investigation to address three former

RCRA-regulated solid waste managements units (SWMUs). The results of the SWMU closure

investigation were presented by AGC in the Closure Investigation Report dated June 1, 2001.

13  Report Objectives and Organization

This report presénls the results of the baseline human health nsk assessment (HHRA) that was
conducted to evaluate potential human health risks in each exposure area. The purpose of this evaluation

is to determine whether these areas pose any unacceptable health risks or if they require remediation to
reduce risk to acceptable levels. |

The remainder of this report is organized in the following sections. Section 2 discusses the data
used in the risk assessment, and the constituents of potential concern. Section 3 discusses the potential
receptors, exposure media, and exposure pathways for each exposure area. Section 4 presents the toxicity

assessment. Section 5 presents the risk characterization. Section 6 presents soil lead cleanup levels.

Section 7 presents the conclusions for all sceparios evaluated.

203030
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2 Constituents of Potential Concern

The results of the Phase I RFI indicated that lead and arsenic are the main _contaminants of
concern in soil, both onsite and offsite. Lead and arsenic were detected in soil samples from the site at
concentrations above both residential and industrial risk-based concentrations (RBCs). The baseline risk

assessment retained lead and arsenic as chemicals of potential-éoncem (COPCS) in soil.

203030
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3 Exposure Assessment

3.1  Potential Receptors and Exposure Pathways

The potential receptors, exposure media, exposure pathways, and exposure frequencies evaluated

in each exposure area are presented in Table 1, and are discussed in more detail below. Exposure Areas

are shown in Figure 1.
Table 1
Receptors and Exposure Pathways
: Exposure Exposure
Exposure " Exposure Frequency | Duration
Area Media Depth | Pathways | Receptors {days/year) (years)
Ingestion, | Construction Worker 1 50 5
Plant Area | Subsurfacesoil | 0-5 £t g‘m Construction Worker 2 250 1
o Utility Worker 10 10
Soil and Ingestion, | Groundskeeper 50
Sediment 0-6" Dermal '
\ Contact | Future Site Worker - 144
- i ion W 0 5
Grassy Aréa gmdli:d o5 g Il;)g:nsgzl, Construction Warker 1 5
- edment Contact | Comstruction Worker 2 250 1
Sediment 0-6" Ingestion, | 5 golescent Trespasser 21 s
Dermal : .
Sail 0-6" Contact | Adolescent Trespasser 21 5
: | Ingestion :
Arlington . _ ?
Avenue Sediment 0-3 Dermal - Adolescent Recreator 42 5 )
. Contact
‘ Ingestion,
Railroad i .
Ditch '| Sediment 0-3 Dermal Adolescent Recreator 42 5
_ Contact .
Off Site Ingestion, :
Natural Gas | Surface soil . 0-6" Dermal Adult Worker 225 25
Facility Contact .

3.1.1 Facility Area

The plant buildings and surrounding paved areas occupy approximately the central third of the
RMC property. The site is largely paved - the only exposed surface soil is limited to a strip along the

2300

£50505w.doc

Gradient CORPORATION




western fence line. In this exposure area, we evaluated a utility worker and two types .of construction
workers who could be exposed to subsurface soil. Both the utility and construction workers are assumed
to be exposed to subsurface soil at depths from 0 to 5 feet, via incidental ingestion and dermal contact.
The utility worker is assumed to have an exposure frequency of 10 days/year and an exposure duration of
10 years. Construction Worker 1 is assumed to have an exposure frequegt_:y 6f 50 days/year for 5 years;
this scenario assumes that Exide retains the property, and represenﬁ a worker assigned to several small

projects per year over a 5 year period. Construction Worker 2 is assumed to have an exposure frequency

of 250 daysfyear for 1 year; this scenario assumes that Exide sells the property, and the property |

undergoes one year of redevelopment involving subsurface excavation.

3.12 Grassy Area North, South, and East of Main Facility

The gfass’y_and_ wooded areas located north, south, and east of the mamn facility encompass
approximately the northern and southern thirds of the RMC property (Figure 1). The receptors evaluated

" in both of these areas include an adolescent trespasser and an adult gfomdskeepcr under current use, a
future site worker, and two types of construction workers who could be exposed to subsurface soil. A

' future site worker might be present in the grassy area if the property were sold and th_é grassy area was
not redeveloped. These receptors are assumed to be exposed to soil and/or sediment via incidental
ingestion and dermal contact. The adolescent trespasser (age 13-18 years) is assumed to have an
exposure frequency of 21 days/year and an exposure duration of 5 years. The gfoxmdskeeper is assumed
to have.aﬁ exposure frequency of 50 days/year and an exposure duration of 25 years. A future __s‘i.f-e worker
is assumed to spend most of his time in the plant and surrounding paved areas. However, he may have
accasion to visit the grassy/wooded areas for a walk or to eat lunch at a picnic table. The future site
worker is assumed to have an exposure frequency in these areas of 4 days/week for 36 weeks/year or 144
- daysfyear, and an eﬁposure duration of 25 years. Construction Worker L is assumed to have an exposure
frequency of 50 days/year for 5 years§ this scenario assumes that Exide retains the property, and
represents a worker assigned to several small projects per year over a 5 year period. Construction Worker
2 is assumed to have an exposure frequency of 250 days/year for 1 year; this scenario assumes that Exide
sells the property, and the property undergoes one year of redevelopment involving subsurface

excavation.

203030
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3.13 Offsite Natural Gas Facility

At the offsite natural gas facility, an adult commercial worker was evaluated. The worker is
assumed to be exposed to surface soil via incidental ingestion and dermal contact. The worker is assumed

to have an exposure frequency in these areas of 5 days/weexc for 45 weeks/yez_ir, or 225 days/year, and an’

exposure duration of 25 years. . _ | -2
3.14 Arlington Avenue

In the strip along Aﬂington Avenue outside the eastern border of the facility, an adolescent
recreator was cvaluzited_. The recreator is assumed to be exposed to sediment via incidental ingestion and

dermal contact for 42 days/year. The adolescent recreator is 13-18 years old, therefore his exposure.
duration is 5 years. ‘ '

3.15 Railroad Ditch

' In the Railroad Ditch area along the northemn border of the RMC fasﬂity, an adolescent recreator,
was evaluated. The recreator is assumed to-be exposed to sediment via mmdental ingestion and dermal

contact for 42 days/year. The adolescent recreator is 13-18 years old, therefore his exposure durationis 5°
years. '

32 Exposure Point Concentrations

In a risk assessment, an Exposﬁre Point Concentration (EPC) represents the concentration of a
-chemical in 2n environmental medium to which an individual is exposed. The calculation of EPCs is
described below. The EPCs used in this risk evaluation are presented in Table 2. The datasets used and |
the EPC calculations are presented in Appendix B for lead and Appendix C for arsenic.
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Table 2
Exposure Point Concentrations

" Arsenic Lead
95%UCL Mean
Exposure Area |Receptor Media Depth mg/kg Basis mg/kg
. . [Construction Worker 1 & 2, |, . : - E
Onsite Utility Worker Sail 0-5 ft 123 NP, Bootstrap| 20,266
|Groundskeeper, Soil and 0-6 in 779 g;byshev 20,158
- t - = " 'y
[Future Site Warker Sediment 999 UCL .
j Soil and | e, '
- (Construction Worker 1 & 2 Sediment {0-30in 818  [Chebyshev . | 13,392
Grassy Area : 99% UCL
INP, . -
|Adolescent Trespasser Soil 0-6 in 60 Chebyshev . 1,908
. 95% UCL -
rAdolescent Trespasser Sediment - 0-6 in 1,387 |GammaUCL| 89,100
. NP,
|Arlington Ave |Adolescent Recreator Sediment 0-3in 38 Chebyshev 3,032
. " [95% UCL
Railroad Ditch  |Adolescent Recreator Sediment 0-3in 169 [Max 5,150
Offsite Gas 1oy orier Soil 0-6in 285 [ENHUCL | 1311
acility

NP Nonparametric
LN Lognormal

For arsenic, the EPCs were the 95% upper confidence level on the mean (95UCL) concentration.
“The 95UCL is used instead of the mean or arithmetic average because it is not possible to know the true
mean (USEPA, 1992b). The 95UCL is defined as a value that ..."equals or exceeds the true mean 95% of
the time" (USEPA, 1992b). As sampliné data become more representative of actual site conditions,
uncertamtxes decrease, and the 95UCL approaches the true m&i The 95U_CL values were calculated

with ProUCL® according to USEPA guidance (USEPA, 2002a).

To evaluate lead risks, the arithmetic mean .soil lead concentration within the exposure area was

used as the EPC to be consistent with USEPA. guidance (USEPA, 1994; USEPA, 1996)
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150505 w.doc

Gradient CORPORATION ’




3.3

Quantification of Exposure

This section discusses the basis for calenlating human intake levels resulting from exposures to

COPCs other than lead (in this case arsenic), and describes each input parameter. Human intake levels for

lead are discussed in Section 5. Exposure estimates represent the daily dose of a chemical taken mto the

body, averaged over the appropriate exposure period, expressed in the units of milligram (mg) of

~ chemical per kilogram (kg) of human body weight per day. The primary source for the exposure |

equations used in the HHRA is the USEPA’s "Risk Assessment Guidance for Superfund (RAGS)"
(USEPA, 1989).! The generalized equation for calculating chemical intakes is shown below:

where:

I

EPC

CR

_EF.

ED
BW
AT

I__EPCxCRxEFxED
- BW x AT

Intake, the amount of chemical at the exchanue boundary (mg/kg body weight-
day),

Exposure Point Concenu'atmn, the chemical concentration contacted over the
exposure period at the exposure point (e.g., mg/kg in soil), =
Contact Rate, the amount of contaminated medium contacted per. unit time or
event (e.g., soil ingestion rate (mg/day)),

Exposure Frequency, describes how often exposure occurs (days/year),
Exposure Duration, describes how long exposure occurs (yz),

Body Weight, the average body weight over the exposure period (kg), and
Averaging Time, period over which exposure is averaged (days).

Exposttre fai:tors- (e.g., contact rate, expdsure frequency, exposure duration, body weight)

describe a receptor’s exposure for a given exposure scenario. The values used for each exposure factor

are summarized in Table 3 and discussed in detail below. The exposure factor input values are consistent

with current USEPA guidance.

Where appropriate, exposure parameters were based on site-specific

considerations and professional judgment.

! Note that this approach is not used to evaluate lead. Consistent with USEPA. guidance, lead exposure is evaluated using a child
or adult lead model to estimate blood lead levels.

paiiiici)
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) Table3
Summary of Exposure Factor Input Values for Arsenic Risks
Exposure Area Onsite Onsite Onsite Grassy Area  Grassy Area  Grassy Area I
Mediom Sail Soil Soil Soil/Sediment Soil/Sediment Soil/Sediment
. Construction Construction Utlity Crounds- Future Site  Construction
Receptor - Worker 1 ‘Waorker 2 Worker keeper Worker Worker 1
Exposure Pathway/Exposure Factor I
Ingestion of Seil
Ingestion Rate (mg/day) 330 330 330 100 50 330
Exposure Duration (yr) 5 1 10 25 25 5 I
Exposure Frequency (days/fyr) 50 250 10 50 144 50
Body Weight (kg) 70 70 70 70 70 70 B
Bioavatlability (arsenic) 03 0.8 0.3 0.3 0.3 0.3
- Conversion Factor (kg/mg) 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001 ‘
Fraction from Contaminated Scurce 1 1 1 1 | 1
Averaging Time (days) ~ Cancer 25550 25550 25550 25550 25550 ¢ 25550
Averaging Time (days) - Non Cancer 1825 365 3650 9125 . 9125 1325 .
- Dermal Contact with Seil - - I
Dermal Absarption Factor (arsenic) 0.03 .0.03 . 0.03 0.03 0.03 T 003
Soil Adherence Factor (mg/em®) 02 02 02 02 0.07 02 .
Surface Area (cn’/d) _ 3300 3300 3300 . 3300 3300 1300
Exposure Duration (years) 5 1 10 25 25 5 I
Expasure Frequency (daysfyr) 50 250 10. 50 144 50!
Body Weight (kg) 70 70 . 70 . 70 70 70 ‘
Conversion Factor (kg/mg) 0.000001 0.000001 0.000001 0.000001 . 0.000001 0.000001
Fraction from Contaminated Source 1 1 -1 | 1 1
Averaging Time (days) - Cancer 25550 25550 25550 25550 25550 25550 l ‘
Averaging Time (days) - Non Cancer 1825 365 3650 - 9125 9125 1825 “
\
2000
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Table 3
Summary of Expesure Factor Input Values for Arsenic Risks (cont'd)

Railroad Offsite Gas
Exposure Area Grassy Area  Grassy Area  Grassy Area Arlington Ave. Ditch - Faeility
Medivm Soil/Sediment Soil - Sediment Sediment Sediment Soil
Construction  Adofescent  Adolescent  Adolescent = Adol t

Receptor Worker 2 Trespasser Trespasser ‘Recreator Recreator Worker
Exposure Pathway/Exposure Factor i

Ingestion of Soit

Ingestion Rate (mg/day) 330 50 50 50 50 50
Exposure Duration (yr) 1 5 5 5 5 25
Exposure Frequency (daysfyr) 250 21 21 42 42 225
Body. Weight (kg) 10 53 58 58 53 - 70
Bioavailability (arsenic) 08 03 0.3 08 0.8 0.3

" Conversion Factor (kg/mg) 0.000001 0.000001 0.000001 0.000001 0.000001 0.000001
Fraction from Contaminated Source 1 1 1 1 1 1
Averaging Time (days) ~ Cancer 25550 25550 -25550 25550 25550 25550
Averaging Time (days) -Non Cancer 365 1825 1825 1825 1325 9125 .
Dermal Cantact with Seil co-

Dermal Absorption Factor (arsenic) 0.03 - 0.03 0.03 0.03 0.03 0.03 .
Soil Adherence Factor (mg/cm’) 02 0.07 0.07 0.07 0.07 02 .. -
Surface Area (cm’/d) 3300 4270 4270 4270 4270 3300
Exposure Duration (years) 1 5 - 5 5 5 =
Exposure Frequency (daysfyr) 250 21 21 42 42 5
Body Weight (kg) 70 58 53 53 53 70
Conversion Factor (kg/mg) 0.000001 a.0o0001 0.000001 0.000001 0.000001 0.000001
Fraction from Contaminated Souree 1 1 1 t 1 1

. Averaging Time (days) - Cancer 25550 25550 25550 25550 25550 25550
Averaging Time (days) - Non Cancer 365 1825 1825 1325 1325 9125
2wvm0
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33.1 Ingestion of Seil

For the soil ingestion pathway intake is calculated as:

. C., ( JxB R, ( ]xFS EF(days)xED(yrs)xIO's ke
Inza/«{ mg J.-_- kg day il mg
ke - day BW (kg )x AT (days)

where:
Cat = Concentration of the chemical in soil (mg/kg)
B = Relative Bioavailahility, the relative oral absorption fraction (umtlms)
Reg = Sail Ingestion Rate (mg/day)
FS = Fraction of Soil from the site (unitless)
EF = Exposure Frequency (days/year)
'ED = Exposure Duration (years)
BW = Body Weight (kg)
AT = Averaging Time (days)

Gradient used conservative USEPA-recbmmended values for each of the iﬁput parameters. The
basis for each value used is detailed below. . '

Soil Concentrations (Cso). As summarized in Section 3.2, the 95UCL was used as the EPC.

Relative Bioavailability (B). To accurately quantify potential exposures from ingestio'n-‘af soil, it
is important to considef the amount of a chemical that is solubilized in gastrointestinal fluids and
absorbed across the gastrointestinal tract into the bloodstream. A chemical present in soil may be
absorbed less completely than the same dose of the chemical administered in toxicity studies used to
evaluate safe dose levels. A relative bioavailabilitj estimate for a specific compmmd repreéénts the
absorption fraction from soil (the exposure route of concern) relative to the absorption fraction from food
or water (in most toxicity studies, chemical doses are administered in food or water).

" It is widely recognized that bioavailability of many metals and organics from soil tends to be
considerably lower than bioavailability from food or water. USEPA guidance recognizes the need to
make adjustments for the reduced bioavailability of compounds in soil. Specifically, in Appendix A of
USEPA's Risk Assessment Guidance for Superfund (USEPA, 1989, pg. A-3), USEPA notes:

If the medium of exposure in the site exposure assessment differs from the medium of
exposure assumed by the toxicity value {e.g., RfD values usually are based on or have
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been adjusted to reflect exposure via drinking water, while the site medium of concern
may be soil), an absorption adjustment may, on occasion, be appropriate. For example, a
substance might be more completely absorbed following exposure to contaminated
drinking water than following exposure to contaminated food or soil (e.g., if the
substance does not desorb from soil in the gastrointestinal tract).

USEPA Region 10 risk assessment guidance provides default V;alues for the bida.vailability of:
arsenic in soil. Region 10 notes that if the site is'a smelter site and its appears likely that the arsenic exists
primarily as finely-grained oxides from smelter sté.ck emissions, then a value of 80% relative
bioavailability may be assumed. Region 10 notes that this value is supported by a conservative

interpretation of the scientific literature (USEPA Region 10, 1997). A relative bioavailability of 80% was
used for arsenic in this risk assessment.

For lead, the USEPA recommends an oral absorption factor for adults of 0.12 for ingestion of
lead in soil, based on 20% absorption of soluble lead, and a relative bioavailability of 60% for lead in soil

(i.e.,0.12 = 0.2 x 0.6) (USEPA, 1996). Gradient used the recommended USEPA absorption factor of
0.12 to evaluate ingestion of lead contaminated soil for adult receptors.

Soil Ingestion Rate (IRsy). A daily soil and dust ingestion rate of 50 mg/day was used for the
adolescent trespasser, adolescent recreator, site worker, and offsite gas facility worker. USEPA considers
fhis value to be a reasonable central estimate of adult soil ingestion and notes that although this value IS
highly uncertain, "a recommendation for an upper percentile value 'WQuld be inappropriate™ :(USEPA,
1997a). A daily soil and dust ingestion rate of 100 mg/day was used for the groundskeeper (USEPA,
2002b).> A daily soil and dust ingestion rate of 330 mg/day was used for the onsite construction ﬁroxkcr

and the onsite utility worker, as these receptors are assumed to have more intensive contact with soil than

~ the other adult receptors (USEPA, 2002b).

Fraction of Soil From the Site (FS). For all receptors, it was assumed that 100% of the -
individual‘s'daﬂy soil exposure occurred at the site. This assumption is likely to overestimate exposure to
contaminated soil for workers, trespassers, and recreators because workers are assumed to be at the site

for only 8 hours per day, and trespassers are likely present less than 2 hours per visit.

Exposure Frequency (EF) and Exposure Duration (ED). The exposure frequency and duration
used for each receptor are discussed in Section 3.1.1 to 3.1.3. For the site worker, groundskeeper, and
offsite gas worker, the exposure duration is 25 years. This is the 95 percentile duration that an

203036
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individual stays at any one workplace (USEPA, 1991). Hence, this assumption overestimates exposures
for most workers, because the median occupational tenure of the working population has been estimated

to be 6.6 years (USEPA, 1997a).

Body Weight (BW). Although the average U.S. adult body weight in the current Exposure Factors
Handbook (USEPA, 1997a) is 71.8 kg, a mean adult body weight of 70'-kg (USEPA, 1991) was used in
the HHRA, so that the body weight would be consistent with that used in deriving the toxieity factors.
Average body weight for the adolescent trespasser and recreator (13-18 year old) was calculated from
data in USEPA's Exposure Factors Handbook and used in the HHRA (USEPA, 1997a).

Averaging T ime (AT). For non-cancer risks, the évemging time was equal to the exposure
duration multiplied by 365 days/year. For cancer risks, exposures were averaged over a 70-year average

lifetime (USEPA, 1991). Although the current life expectancy for men and women in the U.S. is 76.7

years (USEPA, 19972), a value of 70 years (25,550 days) was used to be consistent with the value used in.

deriving the toxicity factors.

332 Dermal Contact with Surface Soﬁ

For dermal exposure to contaminants in soil, a dermal intake (the amount absorbed mto '(_';he body)
is calculated as (USEPA, 2004c):

C”",(EJXDAX —'ﬁg?)xSA( o )xEF(evm)xED(yrs)XIO's—kg-
kg cm event : yr . mg

mg
'Intake(kg . day) . BW (kg)x AT (days)
where:
Coat = Concentration of the chemical in soil (mg/kg),
DA = Dermal Absorption factor (unitless)
AF = Soil/skin Adherence Factor (mg/cm®),
SA = Skin surface Area exposed (cm’/expasure event),
EF = Exposure Frequency (exposure events/year),
ED = Exposure Duration (years),
BW = Body Weight (kg), and
AT = Averaging Time (days).

There are three parameters in this equation that are different from those discussed in the previous
section (Section 3.3.1). Only those parameters unique to the dermal exposure equ;tioh, dermal

. Mpae
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absorption fraction (DA), the soil adherence factor (AF), and the skin surface area (SA), are discussed in

* this section.

Note that since absorbed doses are used for the dermal pathway, the toxicity criteria are adjusted

so they apply to absorbed doses. This adjustment is discussed in more detail in the toxicity section_
(Section 4). '

Dermal Absorption Fraction (D4). The dermal absorption fraction represents the amount.of a
cheﬁcd in contact with skin that is absorbed through the skin and into the bloodstream. The dermal
absorption fraction for arsenic (0.03) was obtained from USEPA's dermal risk assessment guidance
(USEPA, 2004c; Table 3.4).

Soil to Skin Adherence Factor (AF). The adherence factor relates the amount of soil that adheres
to the skin per mﬁt of surface area (USEPA, 2004c). Adherence factors vary depending on the properties
of the soil, the part of the body, and the type of activity. Gradient used the 50® percentile weighted
adherenée factors from USEPA's dermal risk assessment guidance (USEPA, 2004c). The AF for utility
workers (0.2 mg/cnf) was used for the construction worler, utility worker, groﬁdskeep:r, and offsite gas
facility worker. EPA's recommended AF for the residential adult (0.07 mg/cm’) was used for the future

site worker, adolescent trespasser, and adolescent recreator.

Skin Surface Area Exposed (S4). This parameter reflects the amount of skin that is avaii;ble; for
exposure to soil. The skin surface areas used in the HHRA were 3300 cm® for the construction worker,
uﬁlity worker, site worker, groundskeeper, and. offsite gas facility wofker, based on the face, hands, and
forearms; and 4270 cm? for the trespasser and recreator, based on the face, hands, forearms, and lower

legs. Surface areas were calculated using USEPA's Exposure Factors Handbook (USEPA, 1997a).

203030
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4 Toxicity Assessment

4.1  Overview of Toxicity Values

Gradient has evaluated potential cancer and non-cancer risks from .e'xposure to arsenic using
dose-response relationsitips for carcmogemc1ty (oral Cancer Slope Factors) and systemic tox1c1ty (oral
Reference Doses). Lead toxmlty is discussed separately in Section 4.2. The primary source of toxmty
values was the USEPA’s Integrated Risk Informiation System (IRIS) (USEPA, 2004a). Toxicity values in
IRIS undérgo a rigorous peer review process and are generally considered to be of high quality. The

toxicity factors used in the HFHRA are summarized in Table 4.

Table 4
Toxicity Factors

-(mg/kg- Effect Source - Factor Absorption (mg/kg- (mg/kg- (mg/kg-
) day) day) day)

day)
15 15

Arsenic 0.0003 Hyperpigmentation, RIS - 3 . 95% 0.0003
keratosis and ) '
possible vascular
complications

- 411 Oral Reference Doses (RID,))

AnRfD 1s an estimate of daily ex;;osurc that a sensitive population can experienée overa I.ifetime.
with a negligible risk of systemic health effects. The USEPA derives RfDs by first idenﬁfying"thé highest - |
dose level that does not cause observable adverse effects (i.e., the No Observed-Adverse Effect f.evel, or
NOAEL; USEPA, 1993). If a NOAEL was not idenﬁﬁed, a Lowest Observed Adverse Eﬁ‘ect—tevel or
LOAEL, may be used. This dose level is then divided by uncertainty factors to calculate an RfD An
uncertainty factor of 100 is often used, to account for interspecies differences (if animal studles were

Compound  RiDpy Critical RID  Uncertainty Oral RIDgermat CSFai  CSFaerma ' I

used) and sensitive human subpopulations (e.g., children and the elderly; USEPA, 1993). Additional

uncertainty factors may be used, depending on the quality of the toxicological data. | l 1
|

4.12 Oral Cancer Slope Factors (CSFyr) ' I
The CSF is an upper bound estimate of carcinogenic potency used to calculate risk from exposure ‘ ‘
to carcinogens, by relating estimates of lifetime average chemical intake to the incremental risk of an I ‘

individual developing cancer over their lifetime (USEPA, 1992c). The CSFs recommended by the

USEPA are conservative upper bound estimates, which means that the USEPA is reasonably confident I ‘
200030 ’ ‘
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that the "true” cancer risk does not exceed the estimated risk calculated using the CSF, and may be as low

as Ze1o.

413 Dermal Refgrgnce Doses (RfDyermay) .

There are no USEPA-derived toxicity values based specifically on toxicity studies involving
dermai exposures. In the absence of dcnnal—Speciﬁé Rst, oral toxicity factors are used, assuming that
once a chemical is absorbed into the blood stream, the Heaith effects are similar regardless of whéth_er the
route of exposure is oral or dermal. However, since oral toxicity criteria are based on the amount of a
chernical administered per unit time and body weight (chemical intake), they need to be adjusted to be

applicable to absorbed doses (dermal exposures are expressed as absorbed intake levels) (U SEPA, 1989;
1992a; 2004c).

Since most RfDs are based on studies where a chemical is administered in food or water, this
adJusmlcnt is made using the oral absorption efficiency for that chemical. If oral absorptlon is very bigh
(almost 100%), then the absorbed dose is virtually the same as the administered dose, and no adJustmcnt
of the toxicity factor is necessary. If oral absorption is very low (e.g., S'V ), the absorbed dose is much
smaller than the administered dose, and an adjustment of the toxicity cntena is necessary. For any given
chemical, the USEPA recommends adjusting the oral toxicity factor for use in eva.luatng dermal risks .
only when the oral absorption for that chemical is less than 50%, to "obviate the need to make
comparatively small adjustments in the toxicity value that would otherwise impart on the procéés ;;.leVel .
of accuracy that is not supported by the scientific literafure" (USEPA, 2004c). : '

.For non-cancer éffects, this adjustment is made by multiplying the oral RID (for applied:doses)
by the oral absorption efficiency (i.e., RfDgmy X AbSers = RfDycma). For arsenic, the oral a.bsbrpu'on

efficiency is 95%, therefore no adjustment is necessary and the RfDgenm is the same as the RfDyy
(Table 4).

4.14 Defmal Cancer Slope Factors (CSF dermar)

There are no USEPA-derived toxicity values specifically for cancer sﬁldies mvolving dermal
exposures. In the absence of dermal-specific CSFs, orél CSFs are used, assuming that once a chemical is
absorbed into the blood stream, the carcinogenic effect is similar regardless of whether the route of
exposure is oral or dermal. However, since oral CSFs are based on the amount of a chemical
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administered per unit time and body weight (chemical intake), they need to be adjusted to be applicable to
absorbed doses (dermal exposures are expreésed as absorbed intake levels) (USEPA, 1989; 1992a;
20040)- For any given chemical, the USEPA recommends adjﬁstirig the oral CSF for use in evaluating
dermal risks only when the oral absorption for that chemical is less than 50%, to "obviate the need to
make comparatively small adjustments in the toxicity value that would otherwise impart on the pr;)cess a
level of accuracy that is not supporte& by the scientific literature” (U SEPA; 2004c). '

_ For cancer, this adjustment is made by dividing the oral CSF (fdr applied doses) by the oral
absorption efficiency (i.e., CSFomi / Absera = CSFgamat), if the oral absorption efficiency is less than 50%.
For arsenic, this value is 95%, therefore the CSFy.ma is the same as the CSF o (Table 4).

4.2 Toxicity Values for COPCs

The basis of the arsenic toxicity values is described in this section and summarized in Table 4.
Lead toxicity is also discussed in this section because of the unique way exposure and risk are evaluated
for this metal. ‘ '

421  Arsenic

The toxicity criteria for arsenic were obtained from the USEPA IRIS database (USEPA, 2004a).
The derivation of each of these values, and the scientific uncertainties concerning arsenic thji:ity, are

discussed below.

42.1.1 Arsenic RIfD,

USEPA cites an RfD; for arsenic of 0.0003 mg/kg-day (USEPA, 2004a). The arsenic RfD g is
based on increased incidence of hyperpigmentation, keratosis and possible vascular compliéations ina
study of a large population (over 40,.000 people) in Taiwan with chronic exposure to arsenic in dnnkmg
water and food (Tseng, 1977; Tseng et al, 1968). The USEPA characterized a NOAEL of 0.0008
.mg/kgfday for skin lesions in the Tseng study, based on the drinking water concentration in the NOAEL
grdup (0.009 mg/L), an assumed drinking water ingestion rate of 4.5 L, daily arsenic intake from sweet
potatoes and rice of 0.002 mg/day, and an average Taiwanese body weight of 55 kg ((0.009 mg/L x 4.5
L/day) + 0.002 mg/day / 55 kg) (Abemathy et al., 1989) An uncertainty factor of 3 (based on the lack of
reproductive toxicity data and uncertainty regardmg toxicity in sensitive md;wdua.ls) was apphed to the
NOAEL to derive an RfD of 0.0003 mg/kg/day (0.0008/3). Overall, the USEPA has "medium"

203030
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confidence in the study, "medium" confidence in the database (due to poor characterization of the dose
 levels in the Tseng and other supporting studies), and "medium” confidence in the RfDqey for arsenic. It

is noted in the arsenic IRIS file that a clear consensus does not exist among USEPA scientists regarding

arsenic systemic toxicity (USEPA, 2004a).

4212 . Arsenic CSF,;

USEPA concluded that arsenic is a "human carcinogen,” a weight-of-evidence classification for
carcmogemczty of "A" (USEPA, 2004a). This classification is based on sufficient evidence of

‘carcinogenicity in human populations. Lung cancer has been associated with inhalation of arsenic, and

_skin, bladder, and possibly other internal cancers have been associated with ingestion of arsemic in

drinking water.

In IRIS, the USEPA recommends a CSF,; value for’ arsenic. of 1.5 (mg/kg/day)’ (USEPA,
2004a) This value is based on skin cancer incidence ratés in the same Taiwanese study used as the basis

for the RfDyy value (T seng, 1977; Tseng et al,, 1968). This value was calculated using a multistage -

model, assuming a drinking water ingestion rate of 3.5 L/day for Taiwanese males and 2 L/day for

Taiwanese females, an average Taiwanese body weight of 55 kg, and an average US. body wei-éht of
T0ke. : : c

There is currently considerable debate among the scientific community regarding the arsenic
CSFoui- Many researchers believe that the current value of 1.5 (mg/kg/day)” may overestimate cancer
risks for U.S. populations (see, for example, Slayton et al., 1996; Chappell et al., 1997).

4213 Arsenic RIDger and CSFyerm,

In general, for dermal exposures (expressed as absorbed intake levels), the RfDyp; and CSFry are
adjusted to be applicable to absorbed doses (USEPA, 1989; 19922). This adjustment is made assuming
that once a chemical is absorbed into the blood stream, the health effects are similar regardless of whe;‘.hcr
the route of exposure is oral or dermal. However, since oeal absorption for arsenic is about 95% (USEPA,

2004c), and the USEPA recommends adjusting dermal toxicity factors only when oral absorptlon is less
than 50%, no adJustment was made for arsenic.

posalicli]
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42.2 Lead

The ingestion of lead at certain levels can result in significant health effects, particularly among
children. Ep1dem1010g1ca.1 investigators have reported a correlation between blood lead levels (BLLs) m
children and adverse health effects. High levels of lead intake can cause kidney damage, convulsions,
coma, and even death (ATSDR, 1999). However, health effects resultmg from lower levels of lead
exposure are more common, and are related to cogmtwe and neuro-behavior impacts, mcluding the

impairment of intellectual performance.

The USEPA has not established any toxmty criteria (RfD, CSF) for lead (U SEPA, 2004b);
‘instead, lead risks are evaluated by modeling blood lead levels. Lead risks in adults were evaluated using
USEPA's Adult Lead Model (USEPA, 2003). This model is discussed in more detail in Section 5.4.

The USEPA has assigned lead a We1ght—of Evidence CIassxﬁcat.\on for human carcinogenicity of -
"B2", a "probable human carcinogen,” based on sufficient animal ewdcnce but inadequate human

. evidence (USEPA, 2004b). Even though the weight of evidence for lead carcinogenicity is B2, the '

USEPA does not evaluate lead cancer risk using a CSF baving concluded that neurological effects in

young children are the most relevant endpoint.
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5 Risk Characterization

In this section, cancer and non-cancer health risks are estimated by combining the information
from Sections 2 through 4. The calculations used to estimate cancer and noncancer risks are presented m
Sections 5.1 and 5.2, respectifely. Section 5.3 discusses the calculated cancer and noncancer misks for
each exposure area. Section 5.4 presents the lead risks by exposure '-_area.. Section 5.5 provides a

qualitative discussion of the most significant sources of uncertainty in the risk estimates.

5.1  Calculation of Cancer Risks

Excess lifetime cancer risks are chardcterized as the incremental probability that an individual
will develop cancer during his or her lifetime due to chemical exposure to constituents at the site under
the specific exposure scenarios evaluated. The term "incremental” implies the risk above the background
cancer risk experienced by all individuals in the course of daily ﬁfe. According to Greenlee ef al. (2001),
the lifetime probability of developing cancer (z;.e.; background cancer risk) is approximately 0.435 in men,
and 0.383 in women. Cancer risks are expressed as a unitless probability (e.g., one m a million, or 10%)
of an individual developing cancer over a lifetime, above background risk, as a result of exposure Eo

impacted environmental media at a site.

Excess (incremental) cancer risks for all of the exposure pathways (oral, dermal, and inhalation)
are calculated using intake estimates (lifetime average daily doses, calculated in Section 3 as part of the

exposure assessment) and CSFs (summarized as part of the toxicity assessment in Section 4) as follows

(USEPA, 1989): |
] -1
CancerRisk = Intake( S )x CSF(—i"ﬁ—)
: kg-day kg -day

For ingestion pathways, oral intake estimates (expressed as applied or administered dose levels)
are multiplied by the oral CSF (applicable to applied/administered doses). Similarly, for inhalation
pathways, inhalation intake estimates (also expressed as applied or administered dose levels) are
multiplied by the inhalatidn CSF (applicable to applied/administered doses). For dermal .exposures,
dermal intake estimates (expressed as an absorbed dose level) are nmltiﬁlied by an adjusted oral CSF

(adjusted to apply to absorbed doses) (USEPA, 2004c). The total cancer risk for each receptor is the sum
of the risks across all of the exposure pathways.
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5.2  Calculation of Noncancer R_isks

Risks from non-carcinogenic health effects are expressed as hazard quotients rather than as
probabilities. A hazard quotient compares the célculated exposure (average daily doses, calculated as part
of the exposure assessment in Section 3) to acceptable reference exposures derived by the USEPA
(e.g., RfDs, summarized as part of the toxicity assessment in Section 4). The hazard quoﬁent is cal&.ulated

from the RfD as follows (USEPA, 1989):
Inta iz
- \kg-day

mg
RfD( kg- dayJ

For the ingestion exposure route an oral intake estimate (expressed as applied or administered
dosé)' is divided by the 6ra1 RfD (applicable to applied/administered dose). Similarljr, for the inhalation
exposure route an inhalation intake estimate (also expressed as applied or administered dose) is divided
by the inhalation RfD (applicable to applied/administered dose). For dénn'él exposure, a dermal intake
estimate (expressed as an absorbed dose) is divided by an adjusted oral RID (adjusted to apply to
absorbed dose). ' T o

Ha.z&rd Qﬁotient =

Hazard indices are calculated for each receptor and exposure pathway, according to’ USEPA
guidance (1989). A hazard index greater than 1.0 is considered to represent a significant health risk.
Because a hazard quotient is simply- a ratio of site exposures to reference exposure levels (e.g., RiDs,
RfCs, etc.), hazard indices do not represent the probability that an adverse health effect could occur.
They simply indicate whether an estimated exposure for an individual prese;nts a significant noncancer
health risk, based on the USEPA's recommended reference dose.

53 Estimated Cancer ahd Noncancer Risks

The estimated cancer and noncancer risks for arsenic are discussed below by exposure area. Lead
risks are discussed separately in Section 5.4. Cancer risks are summarized in Table 5. The total cancer
risk for each receptor is the sum of the risks over all exposure routes and all exposure periods. Noncancer
risks are also summarized in Table 5. The total noncancer risk for each r:;ceptor is the sum of the risks
over all exposure routes. The detailed risk calculation tables in Appendix A present the arsenic risks
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calculated for each receptor and exposure pathway. The percent contribution of each exposure pathway
to the total risk is also shown. '

53.1 . Main Facility Area

o

In the main facility area onsite, we evaluated two types of construction workers (Construction

Workers 1 & 2) and a utility worker for exposure to arsenic in subsurface soil vig incidental ingestion and
dermal contact.

The total excess lifetime cancer risk is 7x10¢ for both construction workers, and 3x10° for the
utility worker. These risk estimates are within USEPA's target risk range of 1x10° to 1x10™%.

The total hazard index (HI) is 0.2 for Construction Worker 1, 1 for Construction Worker 2, and
0.05 for the utility worker. The remaining values are well below a HI of 1.0.

53.2 - Grassy Area -

In -the grassy area iocaied north, scuth, and east of the main facility, we ‘evaluated a
groundskeeper, a future site worker, two types of construction workers (Construction Workers 1 & 2), an

- adolescent trespasser exposed to soil, and an adolescent trespasser exposed to sediment. These receptors

were assumed to be exposed to arsenic in soil or sediment via incidental ingestion and-dermal contact.

The total excess lifetime cancer risks are 8x10°5 for the groundskeeper, 1x10™ for the future site
worker, 5x10”* for both construction workers, 3x107 for the adolescent trespasser exposed to soil, and.

7x10° for the adolescent trespasser exposed to sediment. These risk estimates are within or less than
USEPA's target risk range of 1x10° to 1x10™; '

The total hazard index (HI) is 0.5 for the groundskeeper, 0.7 for the fiture site worker, 2 for
Construction Worker 1, 8 for Construction Worker 2, 0.01 for the adolescent trespasser exposed to soil,

and 0.2 for the adolescent trespasser exposed to sediment. The two construction workers exceed a HI of
1.0. The other four receptors are below a HI of 1.0.
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533 Arlington Avenue

In the Arlington Avenue area along the eastern border of the RMC property, we evaluated an

adolescent recreator exposed to arsenic in surface sediment viz incidental ingestion and dermal contact.

The tota.l excess lifetime cancer risk for exposure to arsemic m sediment is 4x107 for the

Arhngton Avenue recreator. This risk estimate is below USEPA''s target risk range of 1x10“ to 1x10™,

The total hazard index (HI) for exposure to arsenic in sediment is 0.01 for the Arlington Avenue
recreator. This value is well below a HI of 1.0.

53.4 Railroad Ditch

In the Railroad Ditch area along the northern border of RMC property, we evaluated an

adolescent recreator exposed to arsenic in surface sediment via incidental ingestion and dermal contact.

The total excess lifetime .cancer risk for exposure to arsenic in sediment is 2x10°® for the Railroad
Ditch recreator. This risk estimate is within USEPA's target risk range of 1x10* to 1x10*.

The total hazard index (HI) for.exposure to arsenic in sediment is 0.05" for the Railroad Ditch
* recreator. This value is well below a2 HI of 1.0. o -
535 Offsite Natural Gas Facility

At the offsite natural gas facility to the west of the RMC property, we evaluated a facility worker
exposed to arsenic in surface soil via ingestion and dermal contact. '

The total excess lifetime cancer risk is 8x10 for the gas facility worker. This risk estimate is
within USEPA's target risk range of 1x10° to 1x10™,

The total hazard index (HI) is 0.05 for the offsite gas facility worker. This value is well below a |

HI of 1.0.
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_ Table5
Summary of Cancer and Noncancer Risks
Total Excess | Total
Lifetime Hazard
Exposure Area Media Receptors ' _Cancer Risk | Index
_ Soil | Construction Worker 1 . 7E-06 0.2 .
Plant Area Construction Worker 2 7E-06 1
Soil [Utility Worker 3E-06 - 0.05
Sediment Adolescent Trespasser TE-06 0.2
Soil '  Adolescent Trespasser 3E-07 0.01
Grassy Area ' Séil and Sediment Groundskeeper - 8E-05. 0.5
‘ . Future Site Worker “1E-04 0.7
Soil and Sediment Construction Worker 1 SE-05 2
' Construction Worker 2 5E-05 8
Arlington Avenue Sediment |Adolescent Recreator 4E-07 0.01
Railroad Ditch Sediment |Adolescent Recreator 2E-06 0.05
Off §ite Natural Gas Sail : : .
Facility dult Worker 8E-06 0.05

"5.4 Lead Risk Assessment

. 54.1 Adult Lead Model

Blood lead levels (BLLs) in adolescents and adults are assessed using USEPA’s Adult Lead
Model (ALM) (USEPA, 1996). USEPA's Adult Blood Lead Model predicts' a median BLL estimate for
an adult as a function of the baseline BLL plus an increment that is attributable to. exposufe to site soil.

This increment is a function of the biokinetic slope factor, the concentration of lead in soil, the soil

ingestion rate, the fraction of lead in soil that is absorbed, and the exposure frequency. EPA. bas selected
a target BLL for an adult female, in order to protect a developing fetns such that no more than 5% of

“fetuses would be expected to have BLLs exceeding 10 pg/dL. -

The basic form of the equation for the ALM is as follows:

(EF x AF x PbS x IR x BKSF)
AT

BLL_,, =PbB+

The input values used in the model are summanzed in Table 6 and described below. First, an
average baseline lead concentration in blood (PbBy,..) for adults is identified to account for continning
exposure to background levels of lead in food, soil, and dust, and pre-existing body burdens due to prior
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lead exposures. Baseline BLLs were obtained from the most recent National Health and Nutrition
Examination Survey, from 1999-2000 (NHANES, 2000) (U.S. Public Health Service, 2004) (see
Appendix E). For adults we used the geometric mean (GM) and geometric standard deviation (GSD)
BLLs for women of childbearing age (age 20-49). For the adolescent trespasser, we used the GM and
GSD BLLs for males and females combined; for 13-18 year olds. 'I'o th.lS baselme the model adds the
incremental increase in blood lead due to the lead source of interest (m ‘this case exposure to lead via

ingestion of soil).

~ The concentration of lead in soil (PbS) is thé mean. lead concentration in each exposure area.
Lead uptake is calculated by multiplying ;the concentration of lead in soil by the soil ingestion rate (IR)
.and the absorption fraction (AF) for lead in soil. The AF is the amount of lead that is absorbed into the
" bloodstream from the gastrointestinal tract. The exposure frequency ('EF) varies by receptor and exposure
area. The EFs used for each receptor are presented in Table 3. The averaging time (AT) for chronic

exposure to lead in soil is assumed to be one year (i.e., 365 days). The biokinetic slope factor (BKSF) . .

relates the incremental lead uptake into the body to an incremental increase in blood lead level in adults.

USEPA's defanlt value of 0.4 was used for the BKSF.

) Table 6
" Adult Lead Model Input Values
Term ' Definition _ Value
PbB, Geomeazn baseline BLL (ug/dL) for Adult females o :
o (age 2049 yr) from NHANES 2000 : 12
~ GSD Geometric standard deviation for Adult females - ' 1.8
PbB, Geomean baseline BLL (ug/dL) for 13-18 yr old 1.1
" males and ferales C
GSD Geometric staridard deviation for 13-18 yr old males .18
and females
EF Exposure Frequency (i.e., number of days during the Receptor-specific
averaging time an individual is exposed to the lead
source being evaluated (days)) -
AT Averaging Time (days) 365
PbS Soil lead concentration (ug/g) Area-Specific
R Soil Ingestion Rate (g/day) : * Receptor-specific
0.05 0r 0.10
AF Fraction of ingested lead absorbed into the blood Q.12
stream (dimensionless)
BKSF Biokinetic Slope Factor (change in blood lead per pg 04
change in daily lead uptake) (png/dL per pg/day)
202030
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Total BLLs for adults are predicted by adding the estimated incremental increase in blood lead to

~ the average baseline BLL. A geometric standard deviation (GSD) appropriate for adults is used to

estimate the probable range of BLLs around the predicted geometric mean adult BLL from the model.
For this evaluation, we used the actual GSDs for the BLLs cbtained from the NHANES-2000 database. ..
BLLs estimated using the ALM are evaluated based on a comparison to the USEPA risk -
management criterion for lead. Specifically, the health protection goal of the USEPA Office of Solid
Waste and Emergency Response is to "limit exposure to soil lead levels such that a typical .(or
hypothetical) child or group of similarly exposed children would have an estimated risk of no more than
5% of exceeding a blood lead of 10 pg/dL" (USEPA, 1998). The Centers for Disease Control (CDC)
recommend that "the goal of all lead pmsomng prevention activities should be to reduce children’s BLLs
below 10 pg/dL" (CDC, 199 1). Based ona goal of keeping the BLL in children at or below 10 pg/dL, the
BLL for women of child-bearing age should not exceed 11.1 pg/dL, because the fetal BLL is

approximately 90% of the maternal BLL (i.e., 90% of 11.1 pg/dL is 10 pg/dL). A BLL goal of 10 pg/dL
was used for the adolescent trespasser. '

The adult lead mo&eling results for all receptors, along with the input valﬁes, the predicted BLLs,
and the probability of exceeding the target BLL, are presented in Table 7. The adult lead modeling
results are discussed below by exposure area. The dermal exposure route for lead in soil was not

evaluated because this exposure route is typlcally ms1gmﬁcant when compared to ingestion. The AIM
makes no provision for assessing dermal exposures.
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Table 7 .
- ’ Summary of Lead Risks and Cleanup Goals
B Vaiues (or Now-Residential Expesre Scanarie
Expasnra Equaties' Onsite ) Grassy Area
. Constraction Construction Coaswruction
Vartabla 1% | .20 N Da_E!dn of Expossra Variabls Usits Worker t Worker 1 i Warker ‘Workee )
Expasure Mcdinm Sail . Soil SoivSed SoiWSed
mﬂ Depth -5 ft 05 It 0-6° 0-30° :
s X X lSml tead concentration : ngig or 20266 20266 20266 20,158 20,158 - 1330
) —— X X__{Fetalimatornal Pbat ratia - [ 1] (1] 0.9 (1] a9 [T)
BKSK X | X |Biokioctic SepeFactar | ':‘""" as Cas o Tas ' o4
GSDy X - [¥] L3 L 13 13 11 I
PhiBs X gt 12 12 12 11 12 12
Ry X sy a.100 2,100 9.100 050 (X 0.100
TRem X__jTotal ingeution rate of owtsioo soil and iadoor dest gy - - - - - -
Wy X__|Weighting factor; fraction of IRy.p ingesien a8 owtdoor soif - - - ~ - - - - .
Koy X - - - - - - -
Afsp X - %5 [ X5 o.12 [}+] 211 [ ¥ .
EFyp 50 150 10 50 144 50
ATsp epshye 363 168 J6s 45 165 363
PbB,oy il 15 (] 319 7.4 n ‘10
PoBuion 95th percentils PYE amooy fensses of adult workers upidl 34 161 9.1 19 “®£ 24
PO, [ Target PAB level of concers (£.g., 10 agidl) | ughdl 100 10.0 100 100 180 10.0 :
P(PhB, > POB) _|Probmbility that foial PEB> PbB,, ssswmis) distribasion % a% 100% 4% 28% [ an - .
PRG mninary Resnediation Goal meke 4sat 20 - 2201 98 Asat
RAL Remedisl Action Level e 71,900 34T - B 16,665 J43.300 l
Footmorer:
< jos, Woalr 1 is -m&mmmmmmwu“:smm
C joq Worker 2 p of the p y 52 yearlong scemarie for new buildi
Sowssc: ULS, EPA (1996). R joms of the ical Review W e Lond ’
u-mmnmmwmmwum-w . :
‘; ) I
0
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Table 7 .
Summary of Lead Risks and Cleanup Goals (cont'd)
ma Values for Non-Resid Exposure
Rallroed | Offsite Gax
Exposere Equation' Grasay Area Astiugton Ave]  Ditches | . Faduty
. Cobstruction

Varisble ol B d D of B v - Units Woker2 | Tv P R R Worker

Expoware Madinm SoilSad Soil Salis Sedi Sad Soil

Sail Expasure Depth 030 [ 05 [ 03 (Y3

b X | X |Soilied usig orppm a2 | 1eom 19,100 m 5150 B

| em— X | X [Feriin PHR ratio - 09 0 09 09 09 a9

BxF .| X | X |Siokinerc Siope Facor - "_’:"‘: a4 - a4 | e | e 0

GSD, x] xi6 ic standan] deviatica PbB - Y 13 1.3 13 12 -

PuB, % | X |pxdineroB : agidL. 12 L1 T 11 Y [

Ry X 'Snﬂgin-m gy 0.100 a0 | ooso 0050 0090 aos

Rsn X_|Totai inrestiow rate of cusdoor s0il aad indoor dust iy - - ~ - - N

Wy X |Weighting facror; fraction 0f TRyuq fagesied a8 owidoor soil - - - - - - - "

Ko X_|Mans fraction of soil in dust ) - - - - - - -

AFxn X | X jAboomtion fraction - a1z 02 012 o1 el o

EFxp X_] X |Exposure fequcscy daysiyc 250 2 a1 2 2. 9

ATso x | X Javerssing time daysiyr 365 168 16 158 168 - - 365

PB..,  |PuBaeladuk worka, ic meam wydl. -4y 17 78 29 a2 { u
PoBuane 93t percentilc PhB among feosses of aduit workers uydl, ) 14 40 659 £9 9.9 14
PhE, [Tarmet PHB lovel of concera (e.g., 10 mgfdl) [ 120 10.0 a0 100 10.0 100
P(H@=>Pi&) Probability that fotal PbB > PUB,, 2anaming logaoumal distribution % ”% - 0.1% 4% 1% % %

PRG Prefimixary iation Goal (PRG) _ pem 920 - 10417 - - -

RAL Remedial Action Lovel 4,954 - 34,000 ~ - —
Footnotes: Construction Worker | is as described in the risk asyemsmcnt work plan, i.c., Short-lerm projects spread out aver 2 5 year period. -
C ion Worker 2 presupp developmant of the property including a year-long ion/ i io for new build ’

Source: U.S. EPA (1996). R dations of the Technical Review Weorkgroup for Lead

for an Interima Approach 10 Assessing Risks A iated with Adult Exp 0 Lead in Sail

|
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5.4.2 Main Facility Area

In the main facility area, lead risks were evaluated for two types of construction workers and a
utility worker exposed to subsurface soil (0-5 ft). The predicted 95° percentile fetal BLLs are 34 pg/dL
for Construction Worker 1, 161 pg/dL for Construction Worker 2, and 91 pg/dL for the utility worker.

The predicted BLL for the fetus of both construction workers exceeds the BLL goal of 10 pg/dL, thus

lead in subsurface soil poses an unacceptable risk in the main facility area. The exceedance is due to the
elevated subsurface soil EPC of 20,266 mg/kg, which represents the avéragc concentration for.depths of
0-5 ft across the site. The utility worker has a rﬁuch lower exposure frequency than the construction
worker, thus his predicted 95 percentile BLL is below the adult 95® percentile goal of 10 pg/dL.

5.4.3 Grassy Area

In the grassy area, lead risks were evaluated for a future site worker, a groundskeeper, two types

of construction workers, an adolescent trespasser e_xposétj to surface soil, ax;d an adolescent trespasser

: e:;poséd to sediment. The predicted 95® percentile fetai BLLs are 19 pg/dL for the groundskeeper, 48

pg/dL for the future site worker, 24 pg/dL for Construction Worker 1, 107 pg/dL’ fdr Construction

Worker 2, 4 pg/dL for the trespasser exposed to soil, and 66 pg/dL for the t‘spasser exposed to sediment.

The predicted fetal BLLs for all receptors except for the trespasser exposea to lead in soil exceed the BLL
goal of 10 pg/dL, thus lead in soil and sediment poses ém'unacceptable nsk in this equsufe area..

544 Arlington Avenue

In the Arlington Avenue area, lead risks were evaluated for an adolescent recreator exposed to -

surface sediment. The predicted 95 pe'r;:entile fetal BLL is 6.9 pg/dL for this adolescent recreator. The
predicted BLL is below the goal of 10 ug/dL, therefore, lead does not pose a significant risk to a recreator
exposed to surface sediment in this exi:osure area. '

54.5 Railroad Ditch

In the Railroad Ditch area, lead risks were e.valuated for an adolescent recreator exposed to
surface sediment. The predicted 95® percentile fetal BLL is 9.9 pg/dL for this adolescent recreator. The
predicted BLL is below the goal of 10 pg/dL, therefore, lead does not pose a significant risk to a recreator
exposed to surface sediment in this exposure area. :
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54.6 Ofisite Natural Gas Facility

At the offsite natural gas facility, lead risks were evaluated for an offsite worker exposed t&
surface soil. The predicted 95® percentile fetal BLL is 7-4 pg/dL for the offsite worker. The predicted

- BLL is below the goal of 10 pg/dL, therefore, lead does not pose a significant nsk to a worker exposed to |

surface soil in this exposure area.
55 Uncertaintj Analysis

The process of evaluating human health risks involves multiple steps. Inherent in each step of the
process are uncertainties that ultimately affect the final risk estimates. Uncertainties may exist in
numerous areas, including sample collection, laboratory analysis, derivation of toxicity values, and
estimation of potential site exposures. These uncertainties may result in either an over- or under-
estimation of risks. However, for this risk assessment, where uncertainties existed, Gradient téok a

conservatwe approach In regards to parameters, assumptions, and mcthodologxes, S0 as to overestimate

potential exposures and risks. The most important contributors to uncertainty in thxs nsk assessment aré’

discussed below.

. 551 Uncertainties in Exposure Assessment

Soil Ingestion Rate. Lead risks were evaluated for onsite workers and grassy area consiruction

. workers using a soil ingestion rate of 0.10 g/day while all other receptors were evaluated using the 0.05
g/day default. The lead risks use an average soil ingestion rate, because average inputs are required by

the ALM.  Arsenic risks were evaluated using 0.330 g/day for the onsite and construction workers,

" 0.100 g/day for the groundskeeper, and 0.050 g/day for all other receptors. The arsenic risks use a high-

end ingestion rate that represents the "reasonable maximum exposure” or RME. However, a survey of
recent literature suggests that the average soil ingestion rate value for adults is closer to 0.02 g/day

(Bowers et al,, 1994). Therefore, the soil ingestion rates used here are conservative in that they will tend
to overestimate risk.

Lead Absorption Fraction. A lead absorption fraction used in the ALM was USEPA’s default
value of 0.12. This value is based on 20% absorption of lead from water, and 60% relative bioavailability
of lead from soil (0.20 x 0.60 = 0.12). The 20% absorption of lead from water is an upper-end value
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based on consumption on an empty stornach. This is a conservative assumption that may overestimate
nsk. O’Flaherty (1993) suggests fhat a value of 8% may be a more appropriate absorption value for food
and water in adults. This value assumes that people consume food at average mealtimes throughout the
day, therefore the lead absorption rate is slower due to the presence of food in the stomach. If we use an
adult soil ingestion rate of 0.02 g/day, combined with a lead absorption Eaction of 8% (or for soil, 0.08 x
0.6 = 0.048), we find that the lead risks calculated for adult receptofs could be on the order of 60-70%
lower than those presented here. Thus the adult lead risks presented in this report are likely conservative

overestimates.

Fraction from site. Each receptor’s daily soﬁ exposure was muﬁed to be solely from impacted
soil within the exposure area. This is a conservative assumption, since it is expected that workers would
be at the site for only 8 hours a day, and would Be exposed to soil and dust from other sources during the
remaining part of each day (e.g., from home). For instance, in the grassy area, the exposure is likely
overestimated for the future site worker, since we assumed he would obtain 100% of this daily soil
ingestion during tﬁe hour or so that he visits the grassy area at lunchtime.

Expésure Duration. Gradient assumed an upper bound Chl perccn-tilc) exposure duration of 25

years for the future site worker, groundskeeper, and offsite gas facility worker (USEPA, 1991). This

assumption is conservative and is likely to result in an overestimate.of exposure and risk for most

workers, since many werkers do not remain at the same job for 25 years.

5.52 Uncertainties in Arsenic Risk Assessment

. Risk management decisions for arsenic are confounded by the unusual natire of natural arsenic
background risks, which for both food and water yield cancer risks.of 10 or higher, and because of the
substantial uncertainty associated with the arsenic cancer slope factor. This section describes some of the
unique uncertainties associated with arsemic. "In general, the assumptions we have used tend to

overestimate arsenic risks.

5521 - Background Levels of Arsenic in Food, Water, Air, and Soil

Humans are exposed to low levels of arsenic in food, water, air, and soil (ATSDR, 2000). Food -

is typically the largest source of arsenic exposure, with dietary exposure accounting for about 70% of the
daily intake of inorganic arsenic (Borum and Abemnathy, 1994). The U.S. EPA estimates that the U.S.
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. population ingests approximately 18 pg of inorganic arsenic every day from food (USEPA 1988). This

translates into a 4x10™ cancer risk estimate based on continuous lifetime exposure, and EPA’s current

assessment of the carcinogenic potential of arsenic.

' In the U.S, the average background level of arsenic in drinking water is approxizately 2 pgfL
(ATSDR, 2000). The recent U.S. EPA rule allows a permissible level or maximum contaminant level
(MCL) of 10 pg]L arsenic in drinking water (USEPA, 2001a), a 5-fold lower valué than the prior MCL of
50 pg/L. The rule allows community and non—transient, non-community water systems 5 years to attain
comphance with the new MCL. Assm:nmg the a.verage background level and an ingestion rate of 2 L
drinking water per day, an adult would mgest 4 pg morgamc arsenic per day. At the new MCL of 10
pg/L, an adult would .mgest 20 pg inorganic arsenic per day, while at the old MCL of 50 pg/L, an adult

~would ingest 100 pg inorganic arsenic per day. These values tramslate into a range of cancer risk
. estimates between 9x10” and 2x10° based on continuous lifetime exposure, and EPA’s current

assessment of the carcinogenic potential of arsenic. EPA currently estimates that gpprom'mately 11
‘million people in the U.S. are served by community water systems with arsenic levels above the revised

MCL. These people therefore bave a cancer risk from water alone above 4x10™,

The mean levels of arsenic in ambient air range from less than 1 to 3 ng’® in rural arcas aid

- from 20 to 30 ng/m’® in urban areas (ATSDR, 2000). Assuming an inhalation rate of 20 m*/day, an adult.

would breathe in less than 0.02 to 0.06 pg inorganic arsenic per day in rural areas, and 0.4 to 0.6 pg in
urban arcas. Arsenic levels could be higher in urban areas due to emissions from coal-fired power plants.
However, the maximum concentrations measured in a 24-hour period are generally below 100 ng/m

(ATSDR, 2000). These background values translate into a range of cancer nsk estimates between 4x10” 7
and 1x10°>, : '

Background arsenic levels in sml in Indiana range from 3.6 to 15 mg/kg, with an average
concentration of 7.5 mg/kg (Dragun and Chiasson, 1991). -

Total cancer risk from 2 combination of background exposures to arsenic in food, water, air, and
soil may be as high as between 10™ and 10 for a substantial portion of the U.S. population.
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5522 Body Burdens of Arsenic

Soil arsenic has a modest impact on body burden, as evidenced by urinary arsenic levels.
Although elevated urinary arsenic levels were réported to be associated with very high soil arsenic levels
near copper smelters (Baker et al., 1977; Binder et al., 1987), several studies consistently demonstrated
that very low urinary arsenic levels were produced from soil arsenic concentrations below 200 mg/kg In
a&dition, the Anaconda, MT study demonstrated that urinary arsenic .'levels ‘were unaffected I;y soil

arsenic levels as high as 500 mg/kg. This observatlon occurs in part because of the small impact of soil

arsenic relative to the mmpact of background levels of arsenic in food and water.

5523 Bioavailability of Arsenic in Soil

Another explanation for the minor impact of soil arsenic on body burdens of arsenic is that
* arsenic in soil has a relatively low bioavailability' and is absorbed into the body (i.e., bloodstream) less
efficiently than arsenic in water, the form used by U.S. EPA for the arsenic cancer slope factor. The.
bioavailability of arsenic in soil depends on two steps: solubilization in gastrointestinal (GI) fluids and
absorption across the GI epithelium into the bloodstream (Valberg et al.,, 1997). Both the Qolubilization
and absorption depend on a variety of factors including the chemical forms of arsenic, the mode of intake
by the individual (with or without food, type of food), and the nutritional status, which aﬁ'ects the pH
throughout the GI tract, and GI transit time.

The solubility of arsenic depends on soil particle size and the assaciated soil matrix materials.
Particle size affects solubility because larger particles dissolve more .slovﬁv_-ly than smaller particles, hence,
the percentage dissolved during GI transit time increases as particlc sxzc decreases. Solubility of arsenic
may be lumted when insoluble matrix minerals (e.g., quartz) encase arsenic compounds Similarly,
formation of iron-arsenic oxides and phosphates, and prevalence of auﬂ:ugemc carbonate and silicate
complexes also limit the solubility of arsenic (Davis et al., 1992, 1996). The solub1hty in the GI tract is
complex since the pH conditions change from low pH in the stomach to a much higher pH in the small
- intestine. Readily soluble arsenic compounds, such as arsenate and arsenite, are more bxoavailable than
poorly soluble arsenic compounds, such as arsenic trioxide (ATSDR, 2000).

Several animal studies have evaluated the bioavailability of soil-bound arsenic. . Results from
Freeman et al. (1993 and 1995) and Groen et al. (1994) indicated that soil-bound arsenic is not as

bioavailable as arsenic in solution. The bioavailability of soil arsenic relative to aqueous arsenic
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administered by gavage was approxirhatsly 20 percent in monkeys and 48 percent in rabbits. The higher
relative bioavailabﬂity in rabbits reflected the higher absolute bioavailability in this species. This was
much lower than the 64 to 69 percent of arsenic recovered in urine after ingestion of dissolved arsenic by
human volunteers (Iohnson and Farmer, 1991). Casteel et al. (1997) conducted 2 multi-year investigation *

of bioavai_lability of metals in soil and mine wastes using young swine whose GI system is more similar to :

- humans than other animals. The relative bioavailability of arsenic in soils at various mining and smelting

sites mnged_from 7 to 52%, which agreed with the results of previous studies By Freeman et al. and Groen
et af. Rodriguez et al. (1999) performed a similar swine study that reported the range of 2.7 to 42.8%
relative bioavailability of arsenic in soil. Based on Gradient's literature review, a relative bioavailability
of 50% is the maximum value reported in any of the peér-reviewed, published arsenic bioavailability
stmdies. This ew}aluation used a relative bioavailability of 80%, based on guidance from USEPA Region
10. The relative bioavailability of 80% is thus likely to overestimate arsenic risks. |

5524 Cancer Slope Factor (CSF) for Arsanic

Reports on arsenic toxicity mm humans are largely based on exposure to arsenic coinpomids in*

+ media other than soil, for example, consumption of drinking water and inhalation in occupational seéﬁngs.’f:‘ '

USEPA has derived toxicity factors, i.e., reference dose (RfD) and cancer slope factor (CSF), for ingested" '
arsenic based on data from a Taiwanese Smdy evaluating the health .effects associated with the
consumption of water containing high concentrations of arsenic (Chen et ﬁl., 1985; Tseng et al., 1968).
Although the applicaﬁon of the population data used to derive the RD and CSF has been heavil;-'de_bat_ed
(Carlson-Lynch et al., 1994; Smith et al., 1995; Beck et al., 1995; Mushak and Crocetti, 1995, 1996; -
Slayton et al., 1996), the values derived are generally believed to be conservative.

The CSF is based on skin cancer observed in a study of over 40,000 people in Taiwan wha were
exposed for a significant portion of their lifetime to elevated levels of arsenic in groundwater. Although
the study clearly indicates an assaciation between high levels of arsenic exposure and cancer, the study

design limits its usefulness to derive precise dose-response relationships. The reasons are summarized
below: ' '

Exposure Assessment. There are considerable scientific concerns about the exposure estimates
in the Taiwanese study (USEPA Region 6, 1998). Individual exposures were not characterized,
and exposures were based on average arsenic concentrations of ground water in wells in each -
village. The amount of exposure was broadly classified into three groups (high, medium and
low) and the original data were not available. The analytical method used to measure arsenic
concentrations may not be accurate at low levels.
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Human-to-Human Variation. In general, dose levels, genetic factors, dietary patterns, or other
life style factors may alter arsenic metabolism and detoxification in different populations
(USEPA Region 6, 1998). Taiwanese may be more susceptible than U.S. population, and
therefore CSF based on Taiwanese population may overestimate cancer for U.S. population. The
protemn deficiencies in Taiwanese diets could affect their ability to methylate and therefore
detoxify arsenic, leading to an increase in cancer risk. Consequently, extrapolation from one
populatxon to another becomes highly uncertain.

Other Sources of Exposure. When the U.S. EPA derived the CSF, they did not take into
account other possible sources of arsenic in the Taiwanese diet (e.g., from rice and yams) and
dietary uses of drinking water. Hence, the assumptions used by the U.S. EPA in deriving toxicity

_values for arsenic underestimate the total arsenic intake, and as a result, the CSF may
overestimate cancer risks.

Non-Linear Dose-Response. A recent U.S. EPA panel concluded that the dose-response for
arsenic appeared to be non-linear (USEPA, 1997b), and the U.S. EPA Region 6 concluded that
the available data “support a plausible threshold” (USEPA Region 6, 1998). The possible sub-
linear or threshold dose-response relationship suggests that cancer risk at low doses of arsenic
may be less than predicted based on a linear model.

Arsenic Differs in Water and Seil. Health effects associated with arsenic in water may not be
relevant to assess the toxicity in soil (Valberg et al, 1997). Aursenic exists in different chemical
formos in water and soil, which may lead to potential differences in systemic bioavailability and
dose-to—ta.rget organ. The relative proportion of overall arsenic intake and the cormrelation with

urinary-arsenic concentrations may also be different between arsenic in water and soil. The -

differences will ultimately impact the overall potential for adverse health effects..

Overall, these uncertainties Timit precise 'quanti.ﬁcation of the dose-response relationship, but
suggcst the current CSF may overestimate cancer risks for a U.S. population 'exposed to lowef'le‘:"’«'els of
arsenic. Two recently published articles provide evidence that the CSF overestimates the cancer risk for
arsenic as applied to drinldng water studies outside the U.S. (Guo and Valberg, 1997) and within the U.S.
(Valberg et al., 1998). These papers report a meta-analysis of epidemiological studies evaluating the skin
cancer incidence of 29 populations in India, Iai:an, Mexico, Taiwan and the U.S. who were exposed to
1.17 to 270 pg/L arsenic in water. The authors evaluated the validity of U.S. EPA arsenic CSF model to
predict the expected number of skin cancers by conducting a likelihood ratio analysis. This analysis

showed that a null hypothesis of no additional skin cancer risk from arsenic was approximately two times -

more likely than the hypothesis of the predicted rate of skin cancer from arsenic. This analysis indicated
‘that the CSF derived from arsenic exposure in the Taiwanese populatmns is likely to be an overestimate
when applied to the U.S. populations.

Additionally, m the epidemiological studies of a U.S. population that has been expoéed to arsenic
in drinking water, no increased cancer rate has been observed (USEPA Region 6, 1998). This is further
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supported by studies of individuals exposed to arsenic in soil who thus far have not indicated any toxicity
(Binder et al., 1937; Wong et al., 1992).

5525 Summary of Arsenic Rxsks and Uncertainty

Any effect of arsenic in soil on total arsenic body burden is difficult to observe as a result of the
commonly reduced bioavailability of arsenic in soil, and the extent to which soil's contribution to body
burden is overwhelmed by background levels of arsenic': in food and water. Coupling these considerations

with the uncertainty in the derivation of the arsenic cancer slope factor suggest that an acceptable risk
level for soil arsenic may be close to 107,

5.5.3 . Uncertainties in Risk Characterization

Uncertainties associated with the first three steps of the risk assessment (data collection, exposure
assessment, and toxicity assessment) are incorporated into the risk estimates in the risk characterization

step. Although there are numerous uncertainties associated with this risk assessment, the incorporation of

-a large number of conservative assumptions has ﬁelded risk estimates that are likely to overestimate"""
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6  Soil Lead Cleanup Levels and Residnal Risk

6.1  Soil Cleanup Levels

Lead risks are unacceptable for both construction workers in the main facility' area, and the
groundskeepér, the future site worker, both construction workers, and the trespasser exposed to sediment

in the grassy area. Therefore, soil lead cleanup levels were calculated for these scenarios.

A prehmmary remediation goal (PRQG) is the average concentration in an exposure area that will

result in an acceptable risk to a particular receptor. PRGs are risk-based target cleanup levels that mustbe

met on average throughout the exposure area. It is acceptable to leave concentrations that exceed the
cleanup level, so long as the post-remediation average concentration does not exceed the risk-based

Cleanup level.

The Remé_dial Action Level (RAL)xs the. concentration above which soil must be removed, so-
that the post-remediation average concentration meets the specified target cleanup level (USEPA, 2001b).
The RAL is a remedial action goal (e, a remediation trigger concentration) that ensures the post-
remediation afrerzigc concentration at a site achieves the target cleanu_p" level with a specified level of

confidence. It is important to note that the PRGs are specific to the receptor and exposure area for which

they are developed, and the RALS are calculated with the specific dataset used to derive the EPC for that
receﬁtor. Therefore, it would not be appropriate to apply the lowest of a]l the PRGs or RALS to'all of the
exposure areas evaluated at the site, If the site was requ.iréd' to have oniy one PRG applicable .to all areas,
then all of the site data would need to be combined and assessed as one cprsme unit.

According to U.S. EPA guidance, a risk-based cleanup is achieved 'when the post-remediation
average concentration meets the risk-based cleanup level The goal is to calculate a RAL so that the post-
remediation average concentration will achieve the risk-based target cleanup level (the PRG) with a
specified level of confidence. Gradient used a Confidence Removal Goal (CRG) algorithm (Bowers et al.,
1996)” to determine the RAL. The algorithm has been coded into a computer program which runs in Visual
Basic. The CRG algorithm accounts for the inherent uncertainty in characterizing the soil concentration and

* calculates the RAL so that there is 2 95% certainty that the average of the post-remediation data (plus the
clean replacement fill) will be less than or equal to the PRG. This method is described in'USEPA, 2001b.

2 Bowers, TS; Shifrin, NS; Murphy, BL. 1996. *Statistical approach to meeting soil cleanup goals.” Environ. Sci. Technol. 30 (5)
:1437-1444. i

203030

1505Q5w.doc 37 Gradient CORPORATION




PRGs for lead are presented .in Table 7 for the receptors with unacceptable lead risks. RALs were
calculated for these receptors, assuming that excavated soil would be replaced with clean backfill
containing lead at 50 mg/kg. In the main facility area, the RAL is 78,900 mg/kg for Construction Worker
1; this scenario assumes that Exide retains the property, and that several small construction projects are
conducted over a 5 year period. In the main facility area, the RAL is 8,470 mg/kg for Construction
Worker 2; this scenario assumes that the facility is sold and undergoes a one year redevelopment project
involving subsurface excavation. In the grassy area, the RALs for surface soil (0 to 6 inches) are 73,900
mg/kg for the G;oundskeeper, and 16,655 mg/kg for the Worker.. In the grassy area, the RALs for _
subsurface soil and sediment combined (0.to 30 inches) are 43,300 mg/kg for Coﬁstmcﬁon Worker 1, and.
4954 mg/kg for Construction Worker 2. In the grassy area, the RAL for sediment alone is 34,000 mg/kg
for the Trespasser. Appendix B shows the saxﬁple locations that would be subject to remeﬁiaﬁon for the
scenario with the lowest RAL in each exposure area. The governing lead RAL for each exposre area is
presented in Table 8. Appendix B shows that after removal of these sampies, and .x;eplacement with c}éan
fill, the average of the post-remedial d#ta points is less than the PRG.

| Table 8
Governing Lead RAL for Each Exposure Area

. Lead RAL
Exposure Area Media Receptor (mg/ke) -
Onsite Main " Construction Worker | '
Facility Area Soil (0-5 f) (Property retained by Exide) 78,900
" Onsite Main _ : " Construction Worker 2
.Facility Area Sail (0-5 ft) (Property sold) 8,470
Grassy Area Soil and Sediment (0-6")  Future Site Worker _ 16,665
. ' Construction Worker 1 -
Grassy Area Sail and Sediment (0-30™)  (Property retained by Exide) 43300
,' Construction Worker 2
Grassy Area Soil and Sediment (0-30") (Property sold) 49354
Grassy Area Sediment (0-6™) Adolescent Trespasser 34,000
203030
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6.2 Post-Remediation Residual Risk

Lead and 2 arsenic concentxatxons are generally co::related., therefore, rather than calculate PRGs
and RALs for arsenic, we considered the effects of lead remediation on the arsenic risks.” The residual
risk from arsenic was calculated assuming that soil was remediated for lead i m the main facmty area and
the grassy area. Residual arsenic risks were calculated for the receptors that had a cancer risk greater than
1x10%, or a hazard index greater than 1.0 (Table 9). The post-remediation arsenic data sets are presented
in Appendix D. We used the lead RALs that corresponded to the receptors listed in Table 9. The - post-
remediation arsenic EPCs were calculated (using ProUCL) assuming that excavated soil was replaced

with clean backfill containing arsenic at 5 mg/kg (Table 9 and Appendix D). Residual cancer risks range

from 1x107 to 7x107%, and residual nonéanéer risks range from 0.03 to 0.2 (Table 9). On the basis of this
analysis, PRGs and RALs for arsenic are not needed and were therefore not calculated.

Table 9

Summary of Post-Remediation Risks for Arsenic I ‘

Pre-Remediation Post-Remediation’ I

ArsenicEPC  Cancer  Hazard |ArsenicEPC Cancer  Hazard . '
Receptor/Exposure Pathway (mgrkg) Risk Index (mgrke) Risk Index I
‘Onsite Construction Worker 2 123 TE-06 1 159 9E-07 0.1
Grassy Area Groundskeeper 779  TE0S 0.4 492 -4E06 003, '
Grassy Area Site Worker 779 IE04 07 | 492  TE06 004
Grassy Area Construction . o : |
Worker 1 818 5E-05 2 . 24.0 IE06 0.4 I ‘
Grassy Area Caonstruction . |
Worker 2 818 - SE-05 - 8 24.0 1E-066 = 02 I 1
j
\
|
1
!
|
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7 Conclusions

Cancer risks attributable to arsenic were calculated for receptors in five exposure areas. All of the
calculated cancer risks fall within or below USEPA’s target risk range of 1x10° to 1x10*. Cancer risks:
ranged from 3x107 to 1_><10'4. The exposure scenaric with the highest excess ].ifeﬁm_'e cancer nsk is the

future site worker in the grassy area (1x10). The exposure pathway with the greatest contribution to
cancer risk is soil ingestion.

Noncancer risks attributable to arsenic were calculated for receptors in five exposure areas.
Noncancer rigks exceeded USEPA's target hazard index of 1.0 for the onsite Construction Worker 2; and
Construction Workers 1 and 2 in the grassy area. The exposure scenario with the highest noncancer risk .

is the grassy area Construction Worker 2 (HI of 7.6). The exposure pathway with the greatest
contribution to noncancer risk is soil ingestion.

Lead risks were evaluated for adult and/or adolescent receptors in five exposure areas. Lead risks
were evaluat'ed by companng the predicted fetal Bi,L for each receptor to USEPA's' BLL gbal bf
10 pg/dl. Predicted 95t percentile fetal BLLs exceeded USEPA .goals for the fbllqwing recéptor"s’:' '
Construction Workers 1 and 2 in the main facility area, the groﬁndskeeper and future site worker exi:osegl .
to surface soil in the grassy area, Construction Workers 1 and 2 exposed to ‘subsurface soil in the grass;f
area, and the Tréspasser eprséd to sediment in the grassy area. The predicted 95 percentile fetal BLL

did not exceed the USEPA goal for the following receptors: the Utility Worker in the main faéﬂify_ area,

the Trespasser exposed to soil in the grassy area, the Recreator in the Railroad Ditch, the Re'cn:ator.along
Arlington Ave, and the Offsite Gas Facility Worker. |

PRGs and RALs were: éalculéted for lead, for the receptors with unat:;:eptéblc lead risks. In the

*main facility area onsite, the RAL is 78,900 mg/kg for Construction Worker 1, and 8,470 mg/kg for

Construction Worker 2. For grassy area surface soil, the RAL is 73,900 mg/kg for the Groundskeeper,

and 16,655 mg/kg for the Site Worker. For grassy area subsurface soil and sediment combined, the RAL

is 43,300 mg/kg for Construction Worker 1, and 4954 mg/kg for Construction Worker 2. For the grassy
area sediment alone, the RAL is 34,000 mg/kg for the Trespasser.

The residual risk from arsenic was calculated assuming that soil was remediated for lead in the
main facility area and the grassy area. Residual cancer risks range from 9x107 to 7x10%. Residual

2030630
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poncancer risks range from 0.03 to 0.2. All post-remediation residual risks for arsenic are within or

below EPA's target risk range for cancer and non-cancer risks. : '
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Appendix A

Arsenic Risk Summary : . .
Receptor/Exposure Pathway Cancer Risk Hazard Index Percent Contribution
Onsite Construction Werker 1 .
Dermal Contact wit: Soil 5.1E-07 0.02 ' %
Ingestion of Soil : 6.8E-06 02 93%
Total: TE-06 0.2
Onsite dom‘trucﬁon Warker 2 .
Dermal Contact with Soil 5.1E-07 0.1 7%
-Ingestion of Soil o ' - . 6.8E-06 1.1 93%
“Total: TE-06 1
Ousite Utility Worker . .
Dermal Contact with Sail : 2.0E-07 0.003 , 7%
Ingestion of Soil 2.7E-06 o 0.04 93%
Total: 3E-06 0.05 - |
Grassy Area Groundskeeper ) 1
Dermal Contact with Soil and Sediment 5.7E-06 0.04 8% |
Ingestion of Soil and Sediment , ' 6.5E-05 04 - 92%
- . Totai: TE-05 044
Grassy Area Site Worker , _
Dermal Contact with Soil and Sediment ' 1.6E05 0.1 - 15%
Ingestion of Soil and Sediment 9.4E-05 0.6 - 85%
Total: -1E-04 . 0.7 o
Dermal Contact with-Soil and Sediment ' 3.4E-06 01 %
Ingestion of Soil and Sediment 4 5E-05 S 14 93%

Grassy Construction Worker 2

Dermal Contact with Soil and Sediment 3.4E-06 _ 0.5 1%

Ingestion of Soil and Sediment - : . 4 5E05 70 93%
Total: SE-05 8 ' '

Grassy Area Trespasser Adolescent 1
Dermal Contact with Soil 5.7E08 0.002 18%
Ingestion of Soil 2.6E07 . 0.008 2%

Total: 3E-47 0.01

Grassy Area Trespasser Adolescent 2 o

Dermal Contact with Sediment 1.3E-06 0.04 ' 18%

Ingestion of Sediment - " 5.9E-06 0.18 2%
: Total: TE-06 02

203030\AppendixA XL S\Arsenic Risk Summary .
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Appendix A _
Arsenic Risk Summary
Receptor/Exposurs Pathway Cancer Risk Hazard Index  Percent Coutribution 7 7
Arlington Ave Adolescent Recreator , ) .
Dermal Contact with Sediment ; 72E08 0.002 18%
Ingestion of Sediment 32E07 0.010 8%
Total: 4E-07 0.01
" Railroad Ditch Adolescent Recreator .
Dermal Contact with Sediment 32E07 0.01 18%
Ingestion of Sediment 1.4E-06 0.04 . 2%
Total: 28-06 0.05
Offsite Gas Facility Worker _
Dermal Contact with Soil 2.7E-06 0.02 - 33% -
Ingestion of Soil 5.4E-06 0.03 67%
Total: 8E-06 0.05
203030\AppendixA XLS\Arsenic Risk Summary
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A[;\pe.ndix A

Excess Lifetime Cancer Risk by Chemical And Pathway for All Receptors

Ingestion of Soil and/or Sediment containing Arsenic’

Exposure Areas and Receptors Matrix Arsenic Intake ‘Bioavailability . Daily Intake Slope Factor Total
E Concentration (C)  Factor ®R) DI = CxIFxR [£13] Cancer Risk
me/ks (189] (mg/kg-day) _ (kg-day/mg) | CR =DIXSF

" Onsite Construction Worker { Soil 13 4.6E-08 0.8 5.7E-06 15 6.3E-06
Onsite Construction Worker 2 Sail 13 4.6E-08 0.8 5.7B-06 15 6.3E-06
Onsite Utility Worker Soil 13 1.8E-08 0.3 23E06 15 27E-06
Grassy Arca Groundskesper - Sail and Sediment ™ . 70E08 0.8 S.AE-05 15 65E-05
Grassy Arca Future Industrial Site Worker Soil and Sediment ™ 1.0E07 0.8 78805 15 9.4E-05
Grassy Area Construction Worker 1 Soil and Sediment, 218 4.6E-08 0.8 31.3B05 15 45505
Grassy Area Construction Warler 2 " Soil and Sediment - 818 4.6E-08 0.8 3.3E-05 15 4.5E-05
Grassy Area Adolescent Trespasser Sail 60 35E09 0.3 21E07 15 . 2.68-07
Grassy Area Adolescent Trespasser Scdiment 1387 135E09 0.8 4.9E-06 15 5.9E-06
Adlington Ave Adolescent Recreator Sediment ag 7.1609 038 27E07 15 12E07
Railroad Ditches Adolescent Recreator Sediment 169 - T.1E09 ‘08 12E-06 15 1.4B-06
Offsite Gas Facility Worker Soil 29 1.6E-07 . 08 45E-06 15 5.4E-06
Notess ——
IF = Intake Factor (IR * FS *ED *ED * CF )/ (BW * AT) =
AT = Averaging Time - Cancer (d) = 25550
BW = Body Weight (kg) ’
CF = Conversion Factor (kg/mg) e
ED =+ Expasure Duration (yrs)
EF = Exposure Frequency (diyr)
FS aFraction from Contaminated Source
IR = Ingestion Rate (mg/d)
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Appendix A

Excess Lifetime Cancer Risk by Chemical And Pathway for All Receptors

Dermal Contact with Soil and/or Sediment containing Arsenic

Exposure Areas and Receptors Matrix Arsenic Intake Dermal Daily Intake  Slape Factor Total -
Concentration (C)  Factor Absorption  DI=CxIFxA SF) Cancer Risk
mefkg am (A) " (me/keday) (kg-day/ms) | CR=DIsSF_
Onsite Construction Worker 1 Soil 123 9.2E-08 3.0E02 34E-07 15 5.1E-07
Ousite Construction Worker 2 Sail 1B 92E08 3.0E-02 © 34E-Q7 15 S.1EQ7
Onsite Utility Warker Sail 123 3.7E-08 3.0B-02 14EQ7 15 2.0E-07
Grassy Area Groundskeeper : Soil and Sediment T 1.6E-07 . 3.0E-02 3.3E-06 15 - 5.7E-06
Grassy Arca Putare Industrial Site Worker _ Sail and Sediment 79 . 46E07 ©  3.0BE-;2 11E-05 15 1.68-05
Grassy Arca Construction Worker | Soil and Sediment 813 92E-08 3.0E02 23E-06 15 34E06
Grassy Area Construction Worker 2 Soil and Sediment 818 92E-08. 30E02 23E-06 15 3.4E06
Grassy Area Adalescent Trespasser Soil &0 2.1E-02 30E-02 3.8E-08 15 5.78-08
Grassy Arca Adolescent Trespasser Sediment 1387 2.1E-08 1.0B02 83E-07 13 13E-06
Arlington Ave Adolescent Recreator Sediment 38 42508 30EM2 -43E-08 15 72E-08
Railroad Ditches Adalescent Recreator Sediment 169 42E08 3.0E-2 2IBQ7 15 32E07
Offsite Gas Facility Worker Soil 29 21E06 . 30802 LRE-0§ 15 2.7E-06
" Notes:
IF = Intake Factor (AF * SA * ED * ED * CF )/ (BW * AT) =
AT = Averaging Time - Cancer (d) = 25550
". BW = Body Weight (kg) -
CF = Conversion Factor (kg/myg)
ED = Exposure Duration (yrs)
EF =Exposure Frequency (d/yr)
SA = Surface Arca Exposed 1o Soil 2ndior Sediment (emYevent)
AF = Sail andlor Sediment/Skin Adherence Factar (mg/cm®)
20303\ AppendixA X1 S\Dermal Cancer
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Appendix A ' : .
Noncancer Hazard Quotient by Chemical And Pathway for All Receptors

Ingestion of Soil and/or Sediment containing Arsenic

Exposure Areas and Receptors Matrix Arsenic Intake © Bioavailability Daily Intake  Reference Dose Hazard
T Concentration (C)  Factor R} - DI = CxIFxR (RID) Quotient
me/kg ar (mg/kg-day) (mg/kg-day) | HQ=DIH+RD

Onsite Construction Worker 1 Sail 123 65E-07 0.8 6.5E-07 3.00E-04 2.1B-0t
Onsite Construction Worker 2 Sail 123 3.2E-06 08 3.22E-06 ' 3.00B-04 L.IE+00
Qosite Utility Worker . Soil 13 L3E-07 . 0.8 13E-07 3.00E-04 42502
Grassy Area Groundskeeper Soil and Sediment ™ 2.0E-07 [1%:] 2.0E-07 3.00E-04 4.1E-0t
Crassy Area Future Industrial Site Worker Sail and Sediment 7 2.8E07 038 2.8E07 3.00E-04 5.9E-01
Crassy Area Construction Worker 1 Soil and Sediment. 818 6.5E-07 0.3 6.5E-07 3.00E-04 1.4E+00
Grassy Area Construction Werker 2 Soil and Sediment 813 32E06 - 08 32E-06 3.00E-04 7.0E+00
Grassy Area Adolescent Trespasser Soil - 60 5.0B-08 0.8 - 5.0E-08 3.00E-04 T.9E-03
Grassy Area Adolescent Trespasser - Sediment 1387 5.0E08 03 5.0E-03 3.00E-04 1.8E-01
Arlington Ave Adolescent Recreator - Sediment g 9.9E-08 08 9.9E-08 3.00E-04 1.0E-02
Railroad Ditches Adolescent Recreator Sediment 169 9.9E-08 0.8 99E.03 3.00E-04 4.5E-02
Offsite Gas Facility Worker Sail 29 AAB-07 0.8 44E07 3.00E-04 33E02
Notess

IF = Intake Factor (IR * FS*ED*ED *CF)/ (BW * AT) =

AT = Averaging Time - Noncancer (d) = ED * EF

BW = Body Weight (kg)

CF = Conversion Factor (kg/mg)

ED = Exposure Duration (yrs)

EF = Exposure Frequency (dfyr)

FS = Fraction fram Contaminated Source

IR = Ingestion Rate (mg/d)

203030\AppeadizA XIS\ingestion Nancaucer ’
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Appendix A
Noncancer Hazard Quotient by Chemical And Pathway for All Receptors

Dermal Contact with Soil and/or Sediment containing Arsesie

Exposure Areas and Receptors Matrix Arsenic Intake Dermal Daily Intake  Reference Dase Hazard

. Concentration (C)  Factor “Absorption  DI=CxIFxA {(RID) Quotient

. mgke (013 (A) (mg/kgday)  (mghks-day) | HQ=DI+RD

Onsite Construction Worker | Soil - 123 13E-06 J0E-02 4.3E-06 30E-04 1.6E-02
Onaite Copstruction Worker 2 Sail . 23 6.5E-06 3.0E02 24B-05 3.0E-04 TIE02
Onsite Utility Worker ) Soil 123 2.6B-07 3.0E-02 9.5E-07 3.0E-4 J2E-03
Grassy Area Groundskeeper .  SoilandSediment T 45E07 - 30E02 L.IE05 10E-04 35B-02
Grassy Arca Fature Industrial Site Worker Sail and Sediment ™ ‘1.3E-06 3.0E-02 3C0E05 . 3.0E-04 1.0E-01
Grassy Area Construction Worker | Sail and Sediment 818 1.3E-06 30802 . 32E.05 30E-04 4L1B-01
Grassy Arca Construction Worker 2 Soil and Sediment 813 6.5E06° 3.0E-02 L.GE-4 3.0E-04. S53E01
Grassy Arca Adolescent Trespasser " Sail 60 3.0E-07 3.0E-02 53E07 . 30B-04 1.8E-03
Grassy Area Adolescent Trespasser : Sediment C 1337 3.0E-07 3.0B-02 12E-05 30E-04 AIEG2
Arlington Ave ‘Adolescent Recreator - Sediment 3R S.9E-07 B 1.0E-02 6.3E-07 3.0E-04 23E03
Railroad Ditches Adol R Sediment 169 5.9E-07 3.0E-02 3.0E-06 .3.0B-04 ) LOE-02
Offsite Gas Facility Worker Soil 29 SSE0S  30E® 50506 30E4 L7EQ2
Notes:

TF = Intake Factor (AF *SA * ED *ED * CF)/ (BW * AT) =
AT = Averaging Time - Noncancer (d) = ED * EF

BW = Bady Weight (kg) oo

CF = Conversion Factor (kg/mg)

ED = Expasure Duration (yrs)

EF = Exposure Frequency (d/yr)

SA = Surface Area Exposed to Soil andfor Sediment (cm’/event)
AF = Sail and/or SedimenySkin Adherence Factor (;mg/cn’)

20303 AppendizA X S\Dermal N
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Appendix B
Data Sets Used for Lead EPCs
and '
Lead Cleanup Calculations
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: Railroad Diich
l . Lead Data in Sediment
MATRIX Station  SAMPLEID DEFTH  Lead (mg/kg)
SED . R2SB30 R2SB30-0-3 03" 1810
' SED R25S829 R29B829-0-3 03 14800
SED R2SB28 R2SB28-03 -3 684
SED A2SB27 R2SB27T-0-3 o 786
I SED RA2SB26 'A2SB26-0-3 o3 12200
SED RA2SB25  R2SB25-0-3 03 617
Average 5130 ,
|
| _
1
\
| -
; .
1®
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2MOUAAppemtix B xid\Sie Avg
s

Onsite Lead Data I
Averaged by Location
L Average of All:r 20255{ ‘ I
Number of Averaga
Exposure Area  Station Year Samples {mg/kg) - '
Site CSB1 1999 3 135837
. Site csBi 2001 6 41830
Site - CSB-10 1999 4 82512 I
Site : CSB-10 -2001 € 170374.
Slite © CSB11 1999 3 151841
Site csa12 1999 3 279784
Site ' CSB13 1999 3 134 '
Site ' csB13 2001 5 702
Site csB14 1999 3 19
Site CSB15 - 1989 3 42
Site ' CcsB16 1999 3 213 : l
Site csB17 1999 3 69
Site csB18 1999 3 45
Site csBi9 1999 3 132
Site csa2 1999 3 137800 I
Site CSB20 1999 3 . 24
Site csB21 1999 3 131
Site csB22 1999 3 "9
Site csB23 1999 3 18 l
Site csB24 1999 3 20
Sita csB2s © 1999 3 980
Site csB26 1999 3 282
Site . CSB26 2001 5 70 : I
Site csB27 1999 3 16
Site csB28 - 1999 3 21
Site cse28 2001 5 20 . l
Site CsB29 1999 3 ar . Cy '
Site csB3 1999 5 88646 .
Site €s830 - 1899 3 15 )
Site CSB30 2001 5 "603 g l
Site CSB3t 1999 3 507
Site CcsB32 - 1999 3 14632
Site ' csBaz 2001 5 63632
Site €sB33 1999 3 436 l
Site csSBu 1999 3 32309
" Site ‘CSB3s 1999 6 3955
Site CsB3s 2001 6 70255
Site CSB36 1999 3 ‘82 l
Site CSB37 1999 3 294
Site _ €sB3s 1999 3 19
Site csBa3s 2001 5 1313
Site csB3g 1999 3 15628
Site . ©SB4 1999 3 217355
Site CcsB4a 1999 3 2231
Site CSB41 1999 3 21 _ l
Site csB42 1999 3 12 _
- Site CsB49 1999 a 61
Site CSBS 1999 3 78
Site CSB50 1999 a 280 l
Site csBst 1999 6 17000
Site csBe 1999 a 85
Sita CSB7 1999 5 g7267
Site CSB8 1999 3 28356 I
Sita csBg 1999 3 158
Page 1 of 2 Gradient CorRPORATION l




ADUMAAppemtix_Buis\Siw: Ave
Snrzns

Onsite Lead Data
Averaged by Location
L Average of All:[ 29255]
: Number of Average
Exposure Area  Station Year Samples (mg/kg)
Site RSB12 1999 2 14300
Site - PSB14 1999 2 8290
Site ASB1S 1999 2 641
Site RSB17 1999 2 276
Site _RSB18 " 1999 2 2883
"Site RSB19 1999 2 12
Site RSB20 1999 2 245
Site ASB22 1999 2 asg
Site ASB23 1999 2 572
Site RSB25 1999 2 45715
Site RSB26 = 1999 2 8900
Site . Rsa27 1999 2 14
Site RSA28 1999 2 1809
Site ASB29 1999 2 915
Site RSB31 1999 2 25550
Site RSBa2 1999 2 696
Site RSB33’ 1999 2 1111
Site RSB34 1999 2 19 |
Site RSB37 -~ 1999 2 . 637
Site RSB38 1999 2 1220
Sita fasB52 1999 3 " 56
Site RSBs3 1999 3 19
Site ASB54 - 1999 3 13417
Sita ‘ASBS5 1999 3 22500
Site _RSBSs6 1999 3 48
Site ASB57 1999 3 12750
"Site " RSBs8 1599 | 3 21367
Site - RSBM 1989 1 66800
Site " ASB72 1999 3 21
" Site RASB73 1999 3 2344
Site RSB74 1999 a 21
Site RSB75 . 1999 3. 1894
Site RSB76 1999 3 242
Site RS877 1999 3 4617
Site AsSB73 1999 3 2873
Site Rsa79 1999 3 142
Site ASBEO 1999 a 44
Site _ RSBt 1999 3 B6
Site RSBE82 1999 3 23
Site As883 1999 3 20 -
Site RSBa4 1999 3 16
Site RSBa8S 1999 3 9
Site ASED6 1999 2 36000

Page 2 of 2
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Onsite Main Facility Area c. inn Worker 1 tion Worker 2
Individual Sample Data . PRG 4e00) PRG 0

[RAL . 7anod] " |mat sara)

_Average 22748 3803 Aversge 23744 [

Pre o Post-H Pro-Pamedalion  Post-umediation
. Conc. Conc, Cane. Cone.

MATRIX Statin SAMPLEID DEPTH Amsenic  Lead SAMPLE ID (mohg) img/eg) SAMPLED *  (mokg) {mafg)
SOR. . CSB10 | Com-0MD. 2eadr 20 47500 SAMPLE D 475000 ] SAMPLE D 47500 50
SOk CSB1I2  CSB12A o 1050 487000 CSB-10A-D 457000 50 CSB-10A-0 487000 50
SO CSBée csaB &r 184 480000 csatzA 460000 s CSB12A 460000 50
S0 CSB12  CSBIZB &9 2 372000 csa48 372000 50 cSBaB I2000 so
SOn, CSBt1  CSBt1IB 8¢ 585 3s1000 csB128 251000 50 csatz8 251000 s0
SO CSBI5  CSBIAL 12157 408 350000 csai18 350000 - 5Q cssta 230000 50
SO  CSB-10  CSB-10AF 48-51° 1700 288000 CSB-IAC 288000 50 CSB3SAC 288000 50
soiL  csa csaiB &r 599 288000 CSB-10A-F 260000 -] CSB-10A-F 280000 50
SOll. €SB0  CSB-10AC 1215 43 236000 cSBIB 256000 50 csBtB 256000 s0
SO, ©say CSBTA o st 235000 CSB-10AC 255000 50 CSB-10A-C 255000 s0
SO CSB1 - CSB-IAD 420 989 249000 CSBTA 249000 50 CSBTA 249000 L)
SOL.  CSB8-10  CSBiR 64 98 230000 CSB-1AD 236000 sa cSB1AD 230000 0
SO Csa4 csaa. o O 192000 - CSBIB 192000 . 50 cssi08 192000 =0
SO Cse2 csgc 1215° 463 120000 CSBdA 180000 ‘= CSB4A 180000 50
son,  Csaz CSazA 03* 258 175000 csex 175000 sq csec 175000 so
SO CSBR  CS83AA O M 10000 CSB2A - 164000 50 CSE2A 184000 50
SOL  Cser csars [ 708 154000 CSB-32A-A 154000 50 CSB02A-A 154000 53
son  csa L] 55 150000 csa8 . 150000 50 cssra 15000 LY
soi. €SB CSBIA o 406 139000 CSBIB 139000 50 csea8 129000 50
SO  CSB-19  CSBIA O 709 132000 CSBIA 132000 50 CSBIA 132000 50
son,  CsEy CSB3A [ 204 121000 ' csBoA 121000 50 GSB10A 121000 50
SOR. CSBI1  CSB811A o3 27 104000 CSB3A 104000 B ) CSBIA 104000 L]
SO CSBM  CSBMA  oF 189 $4500 CSBNA 94500 50 CSBItA 500 %0
SOR. Css3 . ~ CcsmaD 24-28° 1 93900 CSBMA %3900 . %o CSBMA 92900 50
S0L CSBXR CSBRAB oF 199 80100 css0 90100 ‘S0 (=] 90100 50
s0s.  CSha [~ 7Y [ 5] L] 3800 CcSB-2AB 00 ] CSB-22A8 53800 s0
500 RSAx  RSBZSA O 7 5500 CSBRA 83500 50 - CSB8A 83500 0
SOn. CsSE | CSBXC 1215° a7 e RSB:A | mim 100 - RSE5A ™o s0
soL  css? csBIC 125" M3 7200 cs8c 7200 . T2 cs|c ber ) 50-
SOR. CSBIS  CSBISAA O3 154 400 cserc TOH0 7040 (== A 1T ) E ]
SOL  ASAN ASETIA  0° s &5000 CSBISAA 5800 88800 CSBISAA 85800 £
SO CSER  CS8-IUC 12415 =0 94000 RSBTIA 84000 64000 RSB71A s40m E]
SOL  Cser csaes [ ] SB400 CSt-2AC 58400 o400 CSB-RAC 38400 s
SED  RSEDA  RSEDGA  048° 308 7200 csem 0 7200 csaB _S72m 0
SO Csest CSBIIA o 285 47200 ASEDAA 47200 T30 ASEDEA 4700 s0
SOK, CSBW  CSBWA O o3 45000 CSBSIA 46000 40000 CSBSIA 48800 0
SOl CSBR2 CSE32A O :a 42800 CSBI9A 42000 42000 csSEmA 42000 L]
SOL. AsSBSE  RSBSBA  OJ° 47 2000 CSBRA ‘32000 o0 CSB3A 32000 L)
SO RSBM RSHIIR  310° m 7400 AsasaA 27400 Zrin RSASAA 2700 s
SO RSBS5  RSBSSA  03° an Zreco RSBMB 27400 2400 RSB318 Za0 50
SOL.  RSBS;  RSBSSB OM0° a3 27000 RASBSSA 7000 " zrom0 RSBS5A Zr000 50
SOR,  RS83t RSBIIA O 202 23700 ASAS58 3700 2708 ASB558 23700 50
SOL RSB  RSBSMA 0" wor 22800 RSBIMA 22800 22500 RSBITA . 2280 50
SOM, RSBSA  RSAsM 310" 0 21000 RSBS4A 21000 21000 ASBSAA 21000 s0
son.  CSBs1  CSBSID M % 18700 RSBSEE 18700 1w RSBazA 1ur00 0
SOR,  RsB12 ASBIZA >0 125 17500 csBsi0 17500 17300 csSBsD 17300 =0
SOL. RSBST  RSBSTE  310° 127 17400 Asaze 17400 1140 nAsBizA 17400 50
SOA. RSBs4  RSBSE 310 " 100 RS8TD 17200 17300 RASOSTE 17200 0

I etcArpate A b, She tufe, SN PIF.I of 7 Gradient comoxTion




(Construction Worker 2

PRG
RAL

T
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Consiruction Worker 1

Onsite Main Facility Area

Individual Sample Data
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. Individual Sampie Data

OnsiteMainFndlityAm . |Conatruction Worker 1 |Construction Worker2
PRG
RAL

4s0g PRG 20
789004 RAL -
Avarage 23744 3803 Average 27 507
Pra-f Post+ Pra-Remedaton  Post-Remedation

MATRIX Staiton SAMPLEID DEPTH Amenic  Lsad SAMPLEID | (moky) mokg) . SAMPLEID {mohg) (mg/g)
ra—— o -
SO  CSB)  CSE38 69 12 868 CSB-1AeA [=]) ] CsB-14-A ) [
SO, €SBt CSB-IAE 389" as 647 csB338 “7 [0 Ccsaxe “7 B 70
SON, HASBRR ASBXRA O3 13 341 CSBANE 1 “ . CSB-IAE “t a1
SO CSBI?  CSEXRC 115" 7 e RSBR2A [} [ RSBI2A [ [}
SO, RSBI7  RSBWA 0 ” (o, ] cSBXC a9 ors csBxc -] (4]
SO RSETS  RSE7EB 300 10 (] RSBI7A [T ] [ ASBITA “s 848
SO  RSBI7  ASBITB  »0° 12 E- ASB768. E] 504 RSB768 4 54
SOR. ASA20  ASBROA 0" 14 a3 aseva sea 53 RSB - -] " 583
SOL. CSB26  CSazsC 1248 as E ASB20A 3 51 RSBI0A =3 53
SO CSB-t0 ' CSB100 125" [T] sa csmec sa 58 CSB26C 548 548
SO, RSABR RS 307 r s csam =1 s €Sa100 E-] sa1
SO RSBIZ? RSEITA O° i} =0 Rsg3z8 0 50 . RS2 50 0
SO PSBIS  MSAIBA 03" 78 RSBITA 26 RSBITA -] =e
SOl - CSBl CSBIIC  1218° “ RSB18A ' RSB18A 22 522
SOIL  CSBIS  CSEXSB 64 as csanc €sB1c si8 s1a
sot.  cset csBic 12415° [ s11 €SB35 ] CsBasa . s
SOR. CSB8%  CSBISAE 839° 83 cseic css1c 450 - 489
SOILL. CSBSO  CSBSGA  0Q° 15 CSB-ISAE 450 480 CSB-3BA-E- a0 A0
SOL RS8R  ASEZ2A O 21 A CSBS0A 48 47 ©SBS0A a 478
Son. RSB ASSA 307 .18 an ASBZ2A am8 a78 RASH22A im am
SOR.  RAsSEN RS8388 S0 72 440 ASE2s8 “0 440 Rsaas8 -~ 440 440
SOK. ., Csaaf CSBMA o “ a1 R3B38 4at ot -RSE388 o1 43t
SOlL  CSB2S  CSE2SA O 13 “1 | CSBMA n 411 CSB3IA a1t am
SOR. CSBR CSEX8 &9 4 “ CSBISA s 403 CSB2SA an 4
SOL HASBI4  RSBI4A O3 13 30 [=cc.] 280 380 CcsBaz8 0 300
SO. CSBI0  CSBAOAMB 59° n £ RSAT4A %6 38 - RSBT4A - 208 268
SOR.  CSB1Z2  GSB12C 1245 " 3s3 CSB-30A-8 %3 53 CSB-30A-8 a3 s
SO RSB  RSB28 340" " a0 csaic 0 0 . CSa12e 250 =0 -
SOL  CsB2t  CSATMB 89° 93 29 RSB298 -] k- RSB290 29 229!
SO CSEY CSBEWA 03" 0 - csans . s s cs8218 23 25
SO CSB1d  CSBIBA o3 k- - CSBWA b=} k-] CSBWTA an -
SO  CSBI  CSBAAE 3839 [T} 319 CSBI3A g ae CSaA 1) e
SO CSBW  CSEWB &y 79 e CS8-3A-E a4 34 CSB-38A-E 34 u
sOn.  Csaw CSBaA [ 12 E- ] csaare =9 9 cssara 0 2m
SOK. CSBIS  CSBISAD 24 [ 288 [—~19N 25 285 cSBaA 2es o5
SOR, csBasa-d 69 (1] n CSB-35A0 e n C€S8-35A-0 s m
soL.  cses CSBaC 218 © e CSB-35A-8 9 Fo ] CSB-5A-8 e e
SO CSB-10  CS840AE 280" 74 3 csBeC - = F] CSeec = -
SOIL CSEm  CSBRC 1215 n s CSB-10A-E s 45 CSB-10A-E s 245
SOL CSBX  CSBIAC T+iT a1 23 csext - 200 29 CSec 23 3
SOL. CS8W  CSBWC 1218 (] 42 C38.30MC 242 %2 CSB-0AC 202 M2
son RSBZ2B 307 1 -+ [~ o] o7 7 cssarc F-4 F--4
SOk Csals  ©sa1ec 118" 73 F<1) RSBz 4 E- RSB28 -2 -
sor, CcSmIE e 12 =2 csBieC B - =z csoec F~-} m
SO RS8BT  RSATIC  2400° [T} =2 CSB3E 2 o (="~ 3 2 m
SOe, CsBsa - CSBSOC  1215° 1 E-1 RSET?C E-] g RSB7C =9 -2
SON.  RsBst RSBAIA O 24 229 csasoc 29 E-] csasoc 29 9
SO ASAtS  RSEISB  30° 10 an RSBE1A o n RASBAIA an m
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Onsite Main Fadlity Area |construction worker 1 Workee2
Individual Sample Data PRG prG 20
RAL 7o RAL [
Aversge = T 803 Averags 27744 a7
Pre Pre-Remedation Post-Remediation
. Caone, Conc., Conc, Cone.
- MATFIX Shation SAMPLEID DEPTH Arsenic  Lead SAMPLE 1D (mo/g) (moag) SAMPLE 1D (mo/egl (moyhg}
SO Cagi0  CoBeos . &% Bt E) CSBO2A-E 20 ) CSa-mME 20 E)
Son. €SB CSsBxe e as 19 cSa+08 i 19 CSBAA b 19
SOn.  CSBaa  CSESB B9 10 ) csex8 - 13 19 CsB208 9 13
SOn, CSB3S  CSEIEC 115 73 19 cseza 19 " [ 13 "
son,  cser CSa’E 289" 62 L] ©SBAC 15 ] €SB3C 13 19
SOR. ~ RASEM  RSEMA  OF 85 L] ‘csBvE 1" 19 CSBTE -] 19
SOL ASBM  RSEMB 30" a3 19 RSBMA 19 19 RSBMA 13 19
SOi. €SBy CSBIAE 69 15 L) ASBME 1n . RSEUB R 18
SO CSB14  CSAHG a2 L% . CSB-tAB 18 18 CSB-1A8 1@ 1]
SO, CSB43 CS3eE°  &8° 84 . csBC 1 1" CSBlG L 8
‘SOm.  RSBS3  RSAWA 3400 83 18 csa4em e 18 CSBag8 ) 18
Sou.  Rssat  RSBSIB 3o 03 1] RSBSIB 1 1 ' RSBSI8 18 8
SOW.  CSB4s  GSMMSC 1nts [T ” RsSBaE@ w 7 _RSBAI ” 7
SOIL  ASBSI  RSBXC 260" 89 w CSB43C 7 17 CS84sC 17 17 -
SO RASBsy ASBAIA O a9 7 RSERC 7 7 ASBSC 114 17
SO, CSE28  CSB-aAE 38 94 1 ASBOIA 10 " RSBAIA 10 1
SQM.  CSES00 . CSE0A O3 [T 1 CSB-28A-E 18 18 CSB-2AE " "
SO RSBE2  RSBEA  03° as 1. CSB0A 18 18 CSBO0A .. - 18
SOfl. RS82  RSBAXC 240" 23 1 RSBEZA 1 10 RSBaZA 18 18
SON. RSB84  ASBMA 0T 10 16 RsBmC 16 18 RSBE2C 18- 1]
S50  CS8W  CSBAC 1215 n 8 RSBOIA 1 15 RSBIMA 13 ts
SO,  CSEs  CSEMA 69 44 5 CS80C 15 " €SBXC 15 15
SOIL. €SB CSBASC 115" 14 L] [~ 15 o] c3B308 LU 13
SO €SB CSBEC 1218 3 % . CSBxNC 15 14 €sB3C 15 15
SON. RS2 ASETB 3T 7 18 csBec R 1 cSBc - 15 15
SOM. RSHER?  ASBIC M [ *] 15 RSB7I8 15 1] RsE72H 15 s .
SO CSE7  CSEZC 1215° a4 “ AserC " “ ASETC " "
SOM. €SB CSB2A O 44 " csanc “" 14 csuzc o, 1
SOM. €SB CSBsAD 24T as “ CSB2mA " 14 CSEz8A " "
SO CSI8  CSBAMAD 69 74 “ CSB-20A-0 “ “ cse-2840 “ "
SON. CSB40  CSBKC  12.18° 1" " CSBsA-8 " 1 CSB0eAd 1 "
SO RSBy RSBZ7A. o2 at 14 Csa4ac 173 4 CSB40C 1“ "
SON. RSB RSEZB 307 a5 1. RSBDA “ “* RSBZIA 14 1"
sOL  CsBw  CSe2rs B as 3 RSBzB 13 . 13 RSBZD -] n
SOW. CSBN  CSBaAB B s - cseze ° 1] csazre b<] 1]
SO CSBW  CSBIOME 283 as 3 CSB-28A- -] k-] CSB-28a3 13 . n
SOR. CSBM CSBME o¥ &7 13 CSB-0AE n S CSB-0AE 13 1
son.  msats nSAe 30 L2 ] CSBY0B 13 1 cs8ya 13 u
SO, CSBM  CSBMG 1218 a4 ” RSB12B 12 2 RsA198 ‘12 12
SOIL CSBI®  CSBISAD 24z 25 12 CSEMC 2 L] CSBMG 2 ”
SO, RSB RSBMG 2407 57 2 CsB-38A0 -] 1 csaamaD ” 12
son, €SB CSBXA e 7 " RSBAG n u RSBRC n 1
SO  CSBAZ  CSBM2A O3 E<] 1" [~ " n CcsazA 1" ]
SOL, CSB2 CSmm 89 n 1 CSBazA " n CSB4zA " . "
SON.  RSBI?  RSBISA O3 7 11 CSBAZ® ] " cseezs " "
SON. RASBSt  RSEWICT M0 7 ] RSB1%A 1 n ASBIGA n n
SON. ASBC  RSpedd - 310° 74 1 RSBEIC u 1 RSBAIC )] n
SON, CSB@ CSB2M o0 75 10 ASBEIE 1 10 RSDEID 0 10
T by guonin, S, S Sl SSYE PageGol 7
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Onsite Main Facility Area c Worker 1 |Conatnuction Woaricer 2
Individual Sample Data PRG 4p00 PRG 920
RAL 78000 RAL 84T
Average 29744 3803 Aversge 23744 3T
Pre- Post Pre. Post

. Conc. Cane., Conc. Conc.
MATRIX Staion  SAMPLEID DEPTH Amaeric  Lead SAMPLE 1D {mo/kg} {mofkg) SAMPLE D {mghg) {mo/xg)
— —e——a
SO, csBt [==50 T4 12-18° a7 10 CSB23A 10 10 CSB2A 10 10
SOH. CSBi4  CSBI48  89° 57 FY ] CSB3IC 28 1) csaac . 98
SO Csex  CsB2XC 1215 a8 [ ] CsBL48 .8 23 csat4a 2.8 s
SOl  CsSats  CS8i1SA O T 9.8 [~3:-- 28 (1) csB22C %8 2.3
SOL  Rsses RSBASA 0 71 | B] CSBISA -oal | 8] CSB15A . 9.1
SOW. - CSB4l csaa1s & 8 [T RSBOSA a9 89 RSBASA [T [T
SO,  CSB41  CSB4IC  12-15° [ %] (5} CsB418 as (Y] cSB4tg a8 an
SO RsBas RSEESC 00 T .7 csanc [ ¥4 ar CsSB4HC nr a7
SOil. ASBas  RSBesH  310° ar a2 ASBOSC a2 a2 ASBasC az .8z
SOL CSar CSB2A O [ &] 3 RAsBAsH » [ ASBASE [] [
SO Csgz  CS628 69 a7 7 CSBZA 7 7 CSB2A 17 77
SOIL  ASE76  RSB78A 0 24 47 CcsB22 AT A7 CSaz8 a7 A7

DA st ppnta,_8 s, St I, SN Page 7 of 7 S e Gradient COROMTIN



Grassy Area Lead Data (0-6 inches)
l Soil and Sediment combined
' Worker Lead {ppm)
' PRG _ 3,195)
. RAL 16,565
Average 20,158 1,519
I Pre- Post-
Remediation Remediation
Conc. . ’ Conc. Conc.
MATRIX _ Station DEPTH _ (mgkg) SAMPLE D {mg/kg) {mg/kg)
I SED RSED4 06" 243000 RSED4 243000 50
SED RSEDS 0-6" 228000 ASEDS 228000 50
SED RSED3 06" 95300 RSED3 95300 50
SED ASED2 06" 73800 RSED2 73800 50
SED RSED7 05" 46000 RASED7 46000 50
SED - " RSED8 o 34800 RSED8 : " 34800 50
SED RSED9 0-6° 32400 RSEDS 32400 50
l SED RSED10 0-6" 29300 RSED1O . 29300 50
SED _ RSED1 -6 19300 RSED1 18300 50
SO . RSB Too : 14500 "RSB9 T 14500 14500
SOIL RSB51 03" © 12600 RSB51 - 12600 12600
' . SOIL RSB-70 0-3 6420 RSB-70 6420 6420
. soiL RS850 - 5470 RSBs0 " 5470 . 5470 _ \
: SOl RSB4 0-3 2360 - RSB4 - 2360 2360
solL ASB24 03 1980 RSB24- 1980 1980
l SOIL . RSBs 03 : 1880 RASBE - 1880 1880
SOL Rss10 0-3* 1850  * RSB10 . 1850 - 1850
' SoIL 8882 03" 1200 BSB2 1200 | 1200 -
- SoiL RASB7 o3 1150 RSB7 - 1180 1150.
I SOl RSB43 o3 1130 RSB43 .. 1130 1130
SOIL RSa82 0-3" 1100 RSB2 A 1100 - 1100
SOl . BSB4 T 1060 BSB4 - 1060 1060
SoIL RSB49 o3 . 1060 "RSB49 _ 1060 1060
SOIL, RSBE8 03" © 1080 Rses 1050 - 1050
SOlL - RSBs o3 985 RSBS , 985 985
soI ASB4Q 03" 901  ASB40 901 801
l : SOIL RSB30 o 887 . RSB30 887 887
. soi RSB1 o3 873 RSB 873 873
SOIL ASB42 0-3* 834 RSB42 834 834
SOIL  ~  RASB13 2 682 RSB13 : - 682 682
l SO ASBis o3 661 | RSB16 661 661
: SO . ASB11 o3 641 RSB11 841 841
SOl ASB3 o3 . 632 RASB3 632 632
SOiL RSB21 o 497 RSB21 497. 497
I solL RSB45 o3 487 RSB45 487 . 487
SO ASB46 o3~ - g5 RSB46 385 ass
SOIL RSB44 03 369 RSB#4 ) 369 369
SOIL RSB41 03 341 RSB41 341 341
I soiL BSB3 a-3" 257 BSB3 257 74
SO RSB39 03" 227 RASBag 277 227
SOlL ASB36 o3 216 RSB36 216 216
SOIL BSB1 o3 158 BSB1 158 158
SOl RSBas o3 43 RSB35 43 43
Average Sail and Sediment 20,158
l Average Soi 1908

Avarage Sediment - 89,100

203N nalyst\Appendix_Bs\Grassy Surtac:
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Grassy Area All Depths (0 -30") Consiruction Worker1  Luad (mg/kg) Construction Worker2  Lead (mg/kg)
Soil and Sediment combined PRG . 4,500 PRG 220
RAL 433 RAL 49
Average 13,392 3,856 Average 13,292 567
: Pra- Post- ; Pre- Post-
Remedii Remaodiat Remed R
’ _ . Cone. - Cone. Cone, Conc.
Exposurs Arsa MATAIX  Station DEPFTH Load {mg/kg) Station {mg/kg) (mg/kg) Station {mg/kg) {mg/kg)
Grassy SED RSED4 06 243000 RSEDs . 243000 50 RSED4 243000 50
Grassy SED RSEDS 06 | 228000 RSEDS _ 228000 50 ASEDS 228000 50
Grassy SED ASEDS  612° 182000 ASEDS 182000 50 RSEDS 182000 50
Grassy SED RSED3 06 95300 ASED3 - 95300 50 RSED3 25300 sa
Grassy SED RSEDZ 06" 73600 RSED2 73800 . . RSED2 - 73600 50
Grassy SED RSED? 06" 46000 © RSEDT 46000 s0 RSED7 46000 50
Grassy SED RSED8 06 34800 ASEDS 34800 34800 RSEDS 34800 50
Grassy SED _RSEDs 0% 32400 ASED9 . 32400 32400 - RSED9 22400 50
" Geassy SED . RSED1 612 29900 RSED1 " 29900 - 290 RSEDY 29%00 5 -
Grassy SED ASEDIC 06" 29300 . ASED10 29300 29200 ASED10 29300 50
Grassy SED ASEDS 6-12* 25900 ' RSEDS 25900 25900 ~ RseDs 25300 50
Grassy SED RSED? 6-12 20500 RSEDT - 20500 20500 ASED7 20500 50
Grassy SED ASED1 o6 19300 " RSEDM 19300 19300 RSEDt 13300 50
Grassy SED ASED4 Bz 17300 RSED4 17300 " 17300 RSED4 17300 . s
Grassy SED RSED10  612° 15300 RSED10 15300 15300 - RSED10 . 15300 50
Grassy SED RSED9 612 14800 RSEDY" 14800 14800 ASEDS 14800 50
- Grassy SoIL RASas o< 14500 RSB 14500 14500 RSB T 14500 5
Grassy SOIL RSB70 310" 13100 RSB0 13100 . 13100 RSB-70 -13100 50
Grmassy soiL ASasT  oa° 12800 RSE51 12600 12600 ASBS1 +12500 50
Grassy SED - ASED3 812" - 8420 RSEDA 8420 8420 RSED3 " 8420 50
Grassy sai, RSB70 03 6420 RSB-70 6420 8420 RSB-70 6420 50
Grassy SOl - RSBsO o3 S470 RS850 S470 s470 RSBS50 5470 50
_Grassy son RSB&1 340 430 RSast 4430 4430 RSBS5! 4430 4430
Grassy SED RSED2 612" 4080 - RSEDZ 4080 4030 ASED2 4080 4080
" Grassy soi Rsa9 310" 3800 RSBY 3800 3800 RSBY 3800 3600
Grassy SOIL ASBS1 2430° 3300 RSBS1 3300 3300 RSB51 - 3300 3300
Grassy sow ASB4 o3 2360 RS8B4 2360 2360 RSB4 2360 2360
Grassy son ASB24 o3 1950 RSB24 1980 . 1880 RSB24 1980 1960
Grassy soiL RSB6 03" 1880 ASEE 1880 1880 RSBS 1880 1880
Grmssy soi. RSB10 o3 1850 RSB10 1850 1850 RASB10 1850 1850
Grassy SoIL BSB2. o 1200 BSa2 1200 1200 BsB2 1200 1200
Grassy SO RSB? o 1150 RSB7 1150 1150 Rsa7 1150 1150
Grassy - SO ASB43 0" 1130 RSB43 1130 1120 RSB43 1130 110
DO Amelysi Rk AR .
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Grassy Area All Depths (0 - 30")

Soil and Sediment combined

Exposurs Arsa MATRIX Station DEPTH Lead (mqlkg=)'
Gmssy SO AsB2 o3 - - 1100
Grassy SO, Bse4 03" 1080
Grassy SOIL RSB49 03" 1060
Grasty - SoiL Asas 03 1050
Grassy SO, RSBS 0-3* 985
Grassy son ' RSB40 0 901
Grassy soi. ASBSO 310° 888
Gmssy soiL RSB30 oar sar
Grassy salL AsBt -0 7]
Grassy SOIL nsese 24-a0° 873
Grassy SoiL RSB42 [+ 834
Grassy son 8584 3-10° 690
Grassy Sait ASB4 3-10° 688
Grassy SO ASB o3 652
Grassy Son RSB49 3107 663
Grassy SO, RAsSB16 ° o 661
Grassy son RSB11 o 841
Grassy ‘SO RSB3 o 622

- Grassy SO RSB3 3T 593
Grassy soi RSB21T 09" 497
Grassy son RSBAS o 487
Grassy Ssoi. ASBiE -3 ags
Grassy SOIL RSB o 369
Grassy soi. RSBS 3-10° 368

 Gmsy SO RSB41 03 341
Gassy * saiL RSBS 3 32t
Grasay SO Rsas 340 209
Grassy soi. RSB24 2 288
Grassy - SOt BSB1 24-90" 282
Grasy son. Bse3 03 257
Gassy sow. RSB1Q 3o 241
Grassy SOiL RSBAS 0 24
Grassy SO RSE? a-10 232

e

Construction Worker 1 Lead (mgikg)
PRG 4,500
RAL 433

Average 13,392 3,856

Pre- Post-

Remnediali Hemediti

Conc. Conc.

Stafion {mg/kg) (mg/ka)
ASB2 1100 © 1100

BSB4 ) 1060 1050
ASB49 - - 1060 * 1060
RSBa 1650 1050
RSBS 985 985
RSB40 *901 901
RASBS0 8es 888
RSA30 887 887
Rs81 . &3 87a
ASBS0 w7 873
ASB42 834 a34
BSB4 690 690
RSB4 636 - - 686
Rsa13 682 882
RSB49 6683 663
_RsB18 651 661
RSB1{ 641 841
Ase3 832 [ <]
RSB3 593 593
AsE21 -497 497
- RSB4S 487 487
ASB4a 385 ams -
RSB44 369 389
RSBS 266 366
RSB#1 341 341
RSB2 a2 321
RSBE 289 289
RSB24 ‘288 288
BSB1 262 262
BSB3 257 257
RSB0 - 241 241
RASAAS 234 4
RS87 32 232
Page20f3

Construction Workae 2
PRG )
AAL

Lead {mgfkg)

4,954

Average 13,392

567

Pre~

. Post-
R i

Cone.
Station {mg/kg)

Cone,
{mg/kg}

RsB2 1100
BSB4 1060
RSB49 1060
Ases . 1050
RSBS o8s
RSB40 T o

- RSBS0

RSB0

RSB

RsBi6 661 °

RSBt
RSBl

RAsa2t

RSB48

RSB24

8581

Bs83

RsB10 241

k< I
ASB? f<-d

1100
1060
1060
1050

BUSURBERSEEEAERTRAREERIN8RER
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Grassy Area All Depths (0 - 30°")
Sail and Sediment combined

Exposure Area MATRIX Station DEPTH Laad (;

L

Grassy SOIL RSB43 307 230

Grassy -soi RSB33 03" 2z
Grassy soiL RSB36 o3 - 218
Grassy SOl RSBAS  3-0° 26
Grassy sowL RSBt 310 215
Grassy SO - PASB4Z 3407 T 214
Grassy SOIL RSBZ 3100 202
Grassy . soL RSB43 240 186
Grassy SOIL ASB40 307 151
Grassy soi BSB1 o3 158
Grassy soIL RSB0  3-C° 127
Grassy SOL RSE2t 3G 105
Grssy SOR. RSB11  310° 101
Grassy soL RSB13 307 %6
Grassy SO ASBIE 3107 s
Graasy SsoiL RSBH1 30 8
Grassy SO ASB39 3100 81
Grassy soi BSB2 310 74
Grassy SO BSB1 10 &
Grssy SoiL RSB 310" 585
Grassy sot ASBM 30 53
Graswy sak. RSB3S o9 <
Grassy SOIL RSB3S 30 =
Grassy SoIL 8sB3 30 2
" Grassy SOoIL ASBT0 2430 1
000 il .

Lead (mgikg)

Consiruction Worker §
PRG " 4,600
RAL 43,3
Averagu 13,392 3,856
Pre- Post-
Remediatl Remadiati
Conc. Conc.
Station {mg/kg) (mg/kg)
RSB43 230 230
ASB39 227 227
ASB36 216 216
RSB46 ) 216 216
RSBt . 215 215
AsBdz 214 214
RSB2 202 202
RSB49 186 186
ASB40 © st 161
BSBT : 158 158
RSB30 127 127
ASB21 105 108
ASB11 101 101
RSB13 96
AsB16 95 95
ASB41 ‘82 ‘82
RS89 81 81
BSB2 - T4 74
BSB1 63 63
ASB36 55 55
RSB44 - 53 .83
RSB35 43 43
RSB35 23 2
BSB3 | 20 -20
ASB-70 11 11
Poge3of 3

Canstruction Worker2  Leed {mgikg)

PRG ) 920
RAL ’ 4,9
Average 13,392 557
_ P ~ Pask
Conc., Conc,
Statian (mg/hg) {mg/kg)
RSB43 2320 230
ASBa9, 227 227
RSB36 218 . 216
RSB46 215 - 216
RSB1 . 218 215
RSB42 214 214
AsB2 202 202
RSB48 186 186
RSB40 161 161
Bsal 18 = 1s8
RSB30 127 127
RSB2Y 105 105
RSB 101 101
RS813 %
RSB16 85 05
RSB41 82 82
RSBag a 8t
BSB2 (T4 74
BSB1 . S -} 63
RSB38 55 55
RSBA4 53 53
_ RSB3s 43 49
RSB3s 23 z
-BSB3 20 20
ASE-70 11 1
Gradient CORPORATION -
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‘ Grassy Area Surface (0 - 6") Trespasser Lead (ppm)
. Sediment only ' PRG

: 10,417
. : : : RAL 34,000}

Average 85,100 9,033

S Pre- Post-
Remediation Remediation

" Conc. Conc.

MATRIX  Station DEPTH Lead (mg/kg) - _ Station {mg/kg) {mgikg)
SED RSED4 0-6" 243000 RSED4 243000 50
SED ASEDS - 08 228000 ASEDS 228000 50
SED RSED3 0-6" 95300 RSED3 : 95300 50
SED - RSED2 0-6" 73800 RSED2. ' 73800 50
SED RSED7 T 06" 46000 RSED7 46000 50
SED RSEDS8 . 06" ' 34800 - RSEDS ) . 34800 50
SED RSED9 - 06" 32400 RSED9 32400 32400
SED RSED10 0-6° 29300 " RSED10 ' 29300 29300
SED RSED1 0-6° . 19300  RSED1 - 19300 19300

20UDHAABalysi\Appeodix_B_thGrassy Sed
sAPous - Page | of [ Gradient CorRsORATION
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Arlington Ave

Sediment Data
_MATRIX  Station SAMPLE ID DEPTH _Lead (mgkg)
SED A2SED-1 R2SED-1A 0-6° 1210
SED A2SED-2 _A2SED-2A 06" 1230
SED R2SED-3 R2SED-3A 05" 1570
SED " A2SED<4 R2SED-4A 0-6° 2480
SED R2SED-5 R2SED-5A 06" 5030
SED R2SED-5 A2SED-5A o6 5410
SED R2SED-6 R2SED-6A o6 8430
SED R2SED-7 R2SED-7A 06" 5480
SED R2SED-8 R2SED-8A 06" .8190
SED R2SED-9  R2SED-9A 06" 3630
SED R2SED-10 R2SED-10A 06 84
SED R2SED-11 R2SED-11-0-6 o6 874
" SED R2SED-12 R2SED-12-0-6 06" 411
SED R2SED-13 R2SED-13-0-6 06" m
SED R2SED-14 R2SED-14-0-6 06" 681
Average 3032

Page 1 of |
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AIKAAmySIARpendic_B.tK\Big Four

SIS

Big Four Road Lead Data

Lead
MATRIX Station SAMPLE 1D DEPTH (mg/kg)
SOIL RSB65 -  FSB6SA o3 126 -
solL RSB66 RSBEGA o3 222
soiL RSB67 ASBE7A 03" 225
SoiL RSB63 RSBG8A oa 201
SOIL RSB8sS ASB65B 310" 13
solL ASEE6 - RSBEEB 310" 106
solL RSBE7  RSBG7B 310" 141
SOIL ‘RSBED RSBEen 310 128

Bage | of )

Gradient cOrRPORATION



Residential Lead Data l
_ — e i

MATRIX  DEPTH Station SAMPLE ID Date _(mg/kg) DUPLICATE

SOoIL o3 R2SB-32  R2SB32A  OW27/01 286

SOIL o3 R2SB-33  R2SB-33C  0&/27/01. . 250  FDOfR2SB-33A l

SOIL 03 A2SB-33  R2SB-33A  02:77/01 202

SOIL 03 R2SB-34  R2SB-34A  08/27/01 170

SOIL o3 A2SB-35  R2SB-35A  08/27/01 19

SOIL 03 R2SB-36  R2SB-36C  08/27/01 328  FDof R2SB-36A l

soiL o3 R2SB-36  R2SB-36A  O08/27/01 310

SoIL o3 R2SB-40  R2SB-40A  08/27/01 422

soiL 03 R2SB41  R2SB-41A 082701 172 I

solL 0-3* R2SB-42  R2SB42A  08127/01 165

SOIL 3-10 ReSB-32  R2SB-328  08/27/01 o

SOIL 3107 R2SB-33  R2SB-33B 0827101 67

SOlL 310" R2SB-34  R2SB-348  08/27/01 28 I

SsoiL 3-10° R2SB-35  R2SB95B  0&/27/01 79

SOIL 310 R2SB-36  R2SB36B  08/27/01 109 ,

SoIL 310" R2SB~40  R2SB-408  08/27/01 50 I

SOIL 3-10° R2SB-41  R2SB-41B 082701 128

SOIL 3-10 R2SB42  R2SB-428  08/27/01 77 l
ATHBAAPpcadix B xiNBesid, SA72005 Pagelofl Gradient CORPORATION . l



Appendix C
Arsenic Data ,Sets
- and

" EPC Calculations
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DRAFT CONFIDENTIAL WORK PRODUCT
ATTORNEY-CLIENT PRIVILEGE
Exide Beech Grove
Exposure Point Concentrations '
Arsenic Lead
- 95%UCL Mean
Exposure Area Receptor Media Depth |  me/ke Basis . | mgke l |
Construction Worker 1 & 2, ‘
Onsite Utility Worker Sail 0-5 ft 123 NP, Bootstrap 20,266 ‘
NP, Chebyshev l
Trespasser Sail 0-6 in 60 95% UCL 1,908
Grassy A Trespasser Sediment 0-6 in 1,387 Gamma UCL 89,100 ;
Groundskeeper, - . NP, Chebyshev
‘Worker Socil and Sediment 0-6 in T79 99% UCL 20,158
. NP, Chebyshev
Construction Worker 1 &2 |Soil and Sediment | 0-30 in 818 99% UCL 13,392 l
Offsite Gas Factlity  |Worker Soil 0-6in 28.5 LN, H-UCL 1311
NP, Chebyshev : I
‘|Arlington Ave Recreator Sediment 0-3in 38 95% UCL 3,032
Railroad Ditch Recreator Sediment 0-3in 169 {Max | 5,150 I
Notes:
‘NP Nonparametric
LN Lognormal l
o - Page | of 1 Gradient CORPORATION l



Onsite Soil (0-5 it)

Snrans

Onsite Soii (0-5 £f)
Individual Sample Data Data Averaged by Location
As Conc Num As Avg Conc
Station ~ SAMPLE D Year DEPTH  (mgkg) Station Year Samples. {mgkg)
RASED6  RSEDGA 1939  0-6° 305 RSB71 1999 1 2150
RSEDE  RSEDEB | 1999 612 114 ASA22 1999 2 155
CSB3¢  CSB-30A-C 2001  12-15 "84 ASB37 1998 2 150
csB3 €sB3B 1993 69° 565 ASBa3 1599 2 330
‘CSB3 CSB3C 1988  12-15" s 217 RSB31 1999 2 217.0
CSB3 CSB3D 1999 2428 © - 193 RSB29 1999 2 17.0
CSB3 CSB3E 1999 363g" 12 RSB28 1999 2 360
CSB30  CSB-30A-E 2001 36-39" 6.6 " ASBZY 1999 2 73
CcsBao CsBaoB 1999 &9 67 RSB26 1999 2 1795
CSB30  CSB3cA 1999 03" 95 RSE3s 1999 2 106
cs83 CSB3A 1999 03" 284 RSB23 1999 2 103
CSB30°  CSB-30A-D 2001 2427 6.6 RSB34 1999 2 64
€sB29 CSB29C 1909  12-15° 11 RASB20 1999 2 120
CSB3o CSB-30A-B 2001 69" 13 RSB1g 1999 2 6.9
CSB30  CSB-30A-A 2001 03 3q RSB18 - 1999 2 7.1
csBeat C3B3tA 1999 03" 14 HSB17 1999 2 9.9
CSBat CSB31C 1909  12-15° - 67 RASB15 1999 2 16.0
CSBay CSBB 1998 69" 22 ASBi4 1999 2 195
CSB32°  CSB-32A-B 2001 69 199 RSB12 1999 2 110.0
CSB30 CSBa0C 1999 - 12-15° 11 RSED6 1999 2 2095
csB82s CSB28A 1998 03" 44. RS825 1999 2 4855
CSB-26  CSB-26A-E - 2001 36-39" 5.8 RSBa2 1999 2 104
CSB26  CSB-26A-D 2001 2427 62 CSBa3 1999 a3 127
CSB-26  CSB-28A-C 2001 12-15° 6.4 CSBi15 1999 3 67
CSB-26  CSB-26A-A 2001 o3 12 csa14 1999 3 48
CSB27 . CSB2IC 1909  12-15° 6.4 C5B13 - 13999 3 . 19.7
csB27  CSBz7B 1988 69° 85 csB1z2 4999 3 1111.3
CSB27  CSBZ7A 1999 03" 63 . CSBi7 . 1999 3 7.1
csB29 CsB29A 1993 ¢3° 83 . cSBaz " 1999 3 1341
cse2s CSB28C 1999  12-15° 23 CcSB18 1999 3 74
csB1 .CSB1A 1993 o3" 406 CSB34 - " 1939 3 88.4
CSB28 CSB-28A-D 2001 2427 6.5 csB11 - 1989 a 278.7
csBs28 CSB-28A-B 2001 69" 5.1 csB36 1999 a - 887
csB2a CSB-28A-A 2001 0a" 53 csB37 1909 3 149
csBza csB2sg - - 1999 69° 10 €s83s < 1999 3 57
CsB28 CSB-28AE 2001 36-39° 9.4 CSB3g 1999 3 2923
‘CSBa2 CSB-32A-D 2001 2427 8 csB3 1999 3 14.2
CcsB29 CSB29B 1999 69 25 cSR24 1909 3 6.2
CsB28 . CSB-2BAC 2001 12-15" 7.9 CSBag 1999 3 9.1
CSB37 - . CSB37TB 1999 69" 7.9 csB2s 1889 ° 3 125
CSB3as  CSB-35A-D 2001 2427 6 CSBZ7 1999 3 74
CSB35  CSB-35AC 2001 1245 408 CSB50 1999 3 127
CSB3as  CSB-35A-B 2001 64" 6.1 CSB2§ 1989 3 7.8
CSB35  CSB-35A-A 2001 o3 154 CSB16 1999 3 6.9
CSB36  CSB36A 1999 03 170 CSB25 1999 3 323
CSB36 €SB36C 1999 t2-15" 12 €sB29 1999 -3 15.1
CSB32  CSB-32A-E 2001 36-39" 65 csa2a 1999 3 69
CSB37  CSBaza 1989 o3 30 - CSB22 1999 3 65
CSB35  CSB3sA 1993 o 84 csa21 1999 3 8.0
CSB37  CSBa7C 1939  12-15° 6.8 CcsB20 1999 3 6.3
CsBas CSB-38A€ 2001 36-39" 8.6 CSB2 1999 3 298.0
CsBag CSB-38A-A 2001 03" &7 CSBi1g 1999 3 75
CSBag  cSB-a8A-B 2001 &9° 79 SsSB4 1999 3 286.9
€SBI8  CSB38AC 2001  12-15" 9.3 RASBE78 1999 3 130
CSB38  CSB-38A-D 2001 2427 25 -£SB40 1999 3 18.8
CsBas CsBase 1998 69" 44 ASB57 1999 3 1260
CSB36  CSB3eB 1999 69 15 RSBS8 1999 3 1613
CSB34  CSB3M4C 1999 1245 7 ASA72 1999 3 8.0
WINFAAmtysbAAppendic_C_xis\Orsius
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Onsite Soil (0-5 ft)

Onsite Soil (0-5 ft)

Individual Sample Data Data Averaged by Location
: - . As Conc ' Num  As Avg Conc

Station SAMPLE ID Year DBEPTH (mg/kg) Station Year . Samples {mg/kq)
'CSB26 CSB26A 1993 ¢-3° 77 ASB73 1999 3 122
CsBa2 CSB-32A-C 2001 - 12-15° - 230 RSBT4 1999 3 8.0
CSBaz2 €sBazy 1999 69" 74 RASB75 1999 3 28.3
CSB32 CSB32A 1999 03" 288 ASBS5 1999 3 247.3
cSB32 €sBa2c 1999  12-15° 7 RSB77 - 1999 3 7.4
CSBa3 CsSBa3C 1999 12-15° 13 RSB56 1999 3 75
CSB33 €SB338 1959 69" 12 RSB79 ‘999 ' 3 78
CSBas CSB-35A-E 2001 36-39" 6.3 RSBSQ 1999 3 70
CSB34 CSB34B 1998 6@° 9.1 RSB81 1999 3 86
csB3s CSB-35A-F 2001 48-51" . 6.3 RSB82 1999 3 139
"CSB34 CSBI4A 1993 0a* . 189 R/SB83 1999 3 - 414
CSB35 CSBasE 1989  36-39" 15 RSB84 1909 3 102
€SB35  .CSB3sD 1999 24-28° 12 . AsBess 1999 3 6.9
CSBas CSBasF 1999  48-51" 12 ASB76 1999 3 139
csBas CSB35C 1999  12-15 7 RSBS54 1999 3 6a.1
CSB35 ~  CSB358 1993 69" 95 csB42 1999 a 34.6
CSB32 - CSB-32A-A 2001 o3 394 RSB53 1989 3 78
€sB33 CSBa3A 1999 oa* 13 RSE52 1999 3 65
€sB13 CSB-13A-E 2001 86-39° 6 CcSB49 1999 3 71
csB11 CSB11A 1989 o3 237 csB9 1589 .3 10.2
CSB11 CsSBi1C 1999  12-15° 14 CcsBs 1999 3 287
csB12 csBi2c 1993  12-15° 14 cSB6 1999 3 2.8
CsB12 cs8128 1999 69" 2270 cset 1999 3 3377
CSB12 CsB124 1999 03" 1050 CSB41 1999 3 62
CSB13 CSB-13A-8 2001 69" T 2 csss . 1999 3 65
CSB-26  CSB-26A-B 2001 69" 11 csB-10 1999 4. 4122
CSB13 CSB-13AC 2001 12-15° 6.6 €SB38 + 2001 5 19.1
CSB-10  CSB-10A-F 2001  48-51" 1700 csB13 2001 5 103
CcsB13 CSB-13A-D 2001 2427 59° cSB-26 2001 5 83
CSB13 CSBi3A 1989 03 38 €sSBa2 . 2001 5 1675
csB13 CSB138 1999 69° 1 CSB30 2001 5 13.1
CSB13 CsSB13C - 1999 1215 10 csB3 1999 5 . 2542
csBi4 CSB14A 1989 03" 22 CcsB28 2001 5 164
CSB14 CSB14C 1999  12-15° 6.4 CSB7 - 1998 5 245.0
CSB14 CcsB148 1998 69" 5.7 csai . .2001 5 168.4
CSB13 CSB-13A-A 2001 03" 11 CSB-10 2001 6 8135
CSB-10  CSB10A 199 03 709 €sBas 1999 6 107
csB1 csBiB 1993 69° 509 CSB51 1999 & 915
CcsB1 csB1C 1999 12-15° 8 CsBas 2001 6 a7.8
CsB1t CSB-1A-F 2001  48-51" 85

csBt CSB-1A-B 2001 69° 15

csB1 CSB-1AC 2001  12-15" 15

csB1 CSB-1A-A 2001 03 2

CSB1 CSB-1A-D 2001  24-27 989

CsSB11 csBi18 1999 69" 585

CSB~10  CSB-10A-C 2001 12-15° 433

CSB-10  CSB-10A-A 2001 03 45

CSB-10  CSBi0B 1998 &9° 916

CSB~10  CSB10C 1999  12-15° 17

CSB-10  CSB-10A-B 2001  69° 6.1

CSB-10  CSB-10A-E 2001  36-39" 71

CSB-16  .CSB-10A-D 2001 24.27° 2730

CSB-10  CSB10D 1999 12-15° 69

£sSB1s csa1sa 1999 69" 78

CSB1 CSB-1A-E 2001 36-39° 6.8

CSB24  CSB24A 1993 03 | 43

CSBis CSB15C 1998  12-15° 53

CsB21 CsB21B 1999 6-9° 9.3

Sn,r.-ms e Page 2 of 6 Gradient (RPORATION




Onsite Soil (0-5 ft)

Onsite Soil (0-5 £t)
Individual Sample Data Data Averaged by Location
As Canc Num As Avg Conc

Station 'SAMPLE D Year DEPTH {markg) Station Year Samples {mg/kg)
CSB21 CSE21A 1999 0-3 78 :
CcsB22 CsB228 1909 69 67
CcsB22 CSB22A 1998 03" 6.3
CsSB22  CsB2C 19959  12415" 8.6
csB23 CSB23A 1999 O3 75 -
CcsB20 CSB20A 1969 03" 9.6
CsB23  CSB23C 4989 12415 62
cs820 CSB20B 1998 69" 69 .
CSB24  CSB24B 1989 69" 9.3
CsB24 Cs824C 1989  12-15 44
.CSB2s csB2sB 1999 649" 75
CsSB25 CSB25C 1989  12-15° 8.3
CsB2s CSB25A 1999 o3 13
CSB26 - CSB26B 1999 69° 65
€SBag CSB3sA 1959 - 03" © 863
csB23 csb238 1999 69" 7
CcsBi8 . CSB18C 1999  12-15" 83
csez6 CSB26C 1999  12-15" 8.6
csBi16 CSB16C 1999 12415 75
CSB16  CSB16A 1999 03" 6
CsSB16  CSB16B 1999 69" 72
CsSB17  CSB17A 1999 0.3 7.3
CsSB17  CSB17B 1989 69" 7.1
csSB17 csBi7C 1989  12-15° .69
csB21 CsB21C 1989 12157 68
csBi8 CSB18A 1989 O3 73
CSB15 CSB15A {999 ©-3° -7
csBig CSB19A . 1989 09" 9
CsB1g CSB1SC. {989  12-15° 6.7 i
CSB19  CSBiaB T 1089 €9° 6.8
csB2 cse2s 1999 69" - 159
cse2 €s82C -1999  12-15" 469
.CSB2 CSB2A 1999 03" 266
csB20 CSB20C 1989  12-15° 24
csB18 CcsB188 1999 69 - 8
AsBsa RSBS8A 1999 03" 247
RSB55 RASBS558 1999 3-10° 359
RSBS6 RSB568 . 1999  3-10° 77

. RsBsé RSBS6C 1999 2430 6.1
ASBS6  RSBS6A 1999 03" 8.6
RSBS57  RSBS7C 1999  24-30° 16
ASBS7  RSBS7B 1999 310 127
RASB73  RSB73C 1999 2430 76
RSBs58 RSBS8C 1999 24-30° ar
RSBS54 RSB54A 1999 03" 107
RSBS8 RASB58B 1999 3-10° 200
RSB71 RSB71A 1998 03 215
RSB72  RSB72A 1998 o0 87
RSB72  ASBE72B 1999  3-10° 7
ASB72 RSB72C 1999 2430 82
RSB73 RSB73A 1999 03 18
CsSB3s  CSB38A 1959 o3 49
RSB57  RASBSTA 1999 O 235
RSBS52 RSBS52A 1999 03" 6.6
ASB33 RSBa3A 1999 o 58
RSBa3 RSBa3s 1889  3-10° 10
RSB24 ASB34A 1999 03" 8.5
ASB34  RsS8348 1999 310 6.3
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Onsite Soil (0-5 ft) Onsite Soil (0-5 ft)
Individual Sample Data Data Averaged by Location I
: As Cone Num As Avg Cone A
Stafion  SAMPLEID  Year DEPTH  (mgkg) Staon  Year Samples (mgkg) .
RSB37  RSBa’B 1989 3-10° 13
RSB37 ~ RSB37A 1999 03" 17 l
RSB38  RSB38A 1999 03" 14
RSBS5 RSB55A 1999 = 0-3° 323
RSBs2  RSB52C 1999  24-30° 6.9 :
ASBSS RSBS5C 1999  24-30° 60 j I
ASB52  RSBs28 1998  3-10° 59 ' o
RSB53  RSBS3B 1999  3-10° a3
ASB53  RSB53C 1999  24-30° 69
RSB53  RSB53A 1988 o3 8.2 ‘
RSB54 RSBS4C - 1999 24-30" 3.4
ASB54  RSBS4B 1988  3-10° 94
RSB74 RSB74A 19989 03" 13 I
RSB38 RASB388 " 1999 3-10" 72
RSBS3  RSB83C 1999  24-30° 16
ASBE0  FASB80A 1999  0-3° 74
ASBal ASB81A 1999 . 0-3° 94 I
RSBa1 ASB81B 1998  3-10° 93
RSBS1 RSB81C " 1099 24-30° 7
RSB82 ASB82C 1999 24-30" 93
RSB82 RSB32B 1999 310" 24 I
RSB73  RS8738 1998 310" 1 ‘
RSBE3  RSB&38 1998 310" 74
RS879  RSB79A 1999 03" 85
RSB83 RSH83A 1999 03 9.9 I
RSB34 RSBa4C 1998  24-30° 57.
RSBa4  ASBS4A 1998 0-3° 10
RSB84  RSB84B 1989  3-10° 15
- ASBE85  RSBESB 1999  3-10° 6.7 I
RSB85  RSB85C 1999  24-30° 7
RASBES  RASBESA 1998 03° 7.1 p
RSBS2  RSBA2A 1999 03 8.5 '
RSB77 RSB77A 1989 09" 7 ’
“ASB74  RSB74C 1999  24-30° 49
ASB74  RSB748 1999  3-10° 9
RSB75  ASB7SC 1989 240" 12 l
ASB75  RSB7SB 1999  3-10° 15
RSB75  RSB7SA 1989 .0-3° 58
RSB76  RASB76B 1998 310 10
RSB76  RASB76A 1993 0<3° 24 l
ASB80  RSBa0B " 1999  3-10* 7
RSB77  RSB77B 1989  3-10° 77
RSBSO  RSBSOC 1999  24-30° 67
RSB77  RSB77C 1899  24-30" 6.6 I
RSB78  RSB78A 1933 o3 14
RSB78  RSB788 1999 310° 12
RSB78 . RSB78C 1999  24-30° 13
RSB79  RSB798 1998  3-10° 69 - I
" RSB7T9  RSB79C 1989  24-30° 8.1
RSB3t ASB31A 1888 03" 202
RSB76  RSB7EC 1999 24-30° 77 I
CSB51 csB518 1999 69 187 |
€sBs CSBSA 199" 03 72 '
CSBSO  €SBs0C 1999  12-15" 10 ,
CSB50  CSBS0A 1988 03" 15 I
CSBS0 CSBso8 1999 &9 13 ‘
CsBs1 CSB51F 1999  48-51° 18
CsSB5t1  CSBSIE 1995 369" 26 ‘ l
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Ounsite Seil (0-5 ft) Onsite Soil (0-5 i)
Individnal Sample Data Data Averaged by Location
- As Conc ’ Num As Avg Conc
Station SAMPLE ID Year - DEPTH (mg/kg) Station - Year Samples ~  (mg/kg)
ASB32  RSBaz2B 1999 310" 77
csast CSB51A 1998 03" . 265
CSB49  €SB49C 1999 124157 68
csest CSB51C 1999  12-15° 17
csBe6 CSBEA 1999 0-3" 89 -;
csBs CSBSC 1998  12-15" 1 : i
csB6 CSBEB 1999 69" 96
csB7 CSB7B 1999 69° 788
cse7 csBiC 1999  12-15° 343
cse7 CSB7A 1999 03" 81
csest CSB51D 1999 24-.28° 36
csea1 CSB41A - 1509 03" 438
CSB39 , CSBasB . 1999 69" 8
CcsBag  CSBasC 1999  12-15° 5.8
- CSB4 CSB4A 1999 03" 690
csB4 CSB4B 1999 69" 164
CSB4 . . CSB4C 1999  12-15" 6.8
CSB40  CSB40C 1989 ~ 12-15° 11
CSB40  CSB40B 1999 69" 6.4
Ccses CSB5B 1989 69" 7.4
CSB41  CSB41B 1999 69 .76
CsB5 'CsBSC 1999  12-15" 5.1
CSB41  CSB41C 1999 12415 63
CSB42  CSB428 1999 &9 73
CSB42  CSB42C 1999 12415 73
 CSB42  CSB42A 1998 03 23
CSB49  CSB4gs 1999 69 64 - : _ :
CSB43  CSB49A 1989 03 8.1 ' ' s
csBs CSB8C 1999  12-15° 10 B : -
CSB40 . CSB40A 1989 03" 39 :
RSB27  RSB27B 1999  3-10° 65
csB7 CSB7E 1569 36-39" 62
RSB22  RSB228 1999 310" 10
RSB22  RSB22A 1999 03" 21
RSB23 RASB23A 199¢ 03" 18 : :
ASB23  RSB28 1999 310 286 o ' ‘_
RSB25  RSB258 1999  3-10° 104
ASB25  RSB25A 1999 03 867
RSB20  RSB20A 1998 03" 14
RSB26  RSB26A 1999 03" 175
RSB19  RSB19B 1999 3-10° 68
RSB27  RSBI7A 1908 03" 8.1
RSB28  AsSB28A 1999  3-10° .16
RSB28  RSB28A 1989 03" 56
RSB29  RSB29A 1998 03" 23
RSB29  RSB29B 1999  3-10° 1
RSB31 RSB31B 1998  3-10° 230
CSB38  C€SB3sC 1999  12-15" 78
ASB26  RSB268 1988  3-10° 184
ASB14  RSB14A 1998 03" 24
RSB32  RSBa2A 1999 03" 1
csaa cs88A 1939 ©03° 66
cses CSBsB 1909 6-9° 10
cse9 CSBIA 1999 02" 12
CsBs  CsB9B 1999 69" 1
CsB9 €s8sC 1999  12-15° 77
RSB12  ASB128 1999  3-10° 125
RSB20  RSB208 1999 340" 10
0INARAmlysis\Appemdix_Cxis\Osis: . _ B
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Onsite Soil (0-5 ft) Onsite Soil (0-5 ft)
Individual Sample Data Data Averaged by Location
) : As Conc ] Num As Avg Canc .

Staion  SAMPLE D Year DEPTH (mgkg) Station Year Samples (mg/kg) ‘

RSBi4  ASBI4B 1989 310" 15 .

CSB7  CSB7D 1989  24-28° 6.9

ASB15  RSB15A 1999 03 22

ASB1S  RSB15B 1988 310° 10

RSB17  RSB17B 1989 310 97

RSB17  RSBI7A 1998 og 10

RSB18  RSB18B 1989 3-10° 6.3

ASBi8  RSB18A 1989 03 78

ASB19  RSB19A 1989 03 7

RSB12  RSBI2A 1989 03" 85
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Offsite Gas Facility
Arsenic Data
. i . Arsenic
Matrix Station DEPTH {mg/kg)
-SOIL RA2SB-12 03 1
SQIL R2SB-19 o3 16
SOIL R2SB-18 o3 10
SOIL R2SB-17 03 25
SOIL R25B-16 0-3" 7.7
SOoIL R2S8-15 o3 43"
SOIL RA2SB-14 o3 8.6
SOIL A2BG-1 - 03 8.8
SOl R2SB-13 03" 53
SOIL. R2SB-20 oar 9.6
SOIL R2SB-11 o3 14
. SoIL RA2SB-10 ¢33 89
SOIL _R2sBA 03" 58
SOIL R2SB-1 03 141
SOIL R2BG-4 o3 31
SOIL A2BG-3 03" 6
SOIL - R2BG-2 03" 10
SOIL R2SB-13 03" 14
soiL R2SB-4 03" 26
SOIL ASB-64 oa a2
solL RSB-63 03" 16
SOIL A2SB-9 o3 47
SOIL R2SB-8 03" 13
SOIL R2SB-7 0-3* 9.5
SOIL R2SB-6 o3 12
SOIL A2SB-52 0-3* 46
SolL - R2SB-2 o3 19
SolL R25B4 o3 28
-SOIL R2SB-2 o3 16
SQIL R2SB-3 03" as
SOIL A2SB-3 03" 36
SOIL R2SB-24 o3 13
SO ‘f2SB-23 o3 10
SOIL R2sB-22 o3 13
_sow R2SB-21 o3 10
SOIL RSB-69 03 55
sSoIL R2SB-5 oa 10
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Grassy Area Surface Soil and

Sediment (0-6")
] As Conc.
MATRIX DEPTH Station PARAMETER (mgkg) -
SOIL 0-3* BSB1 Arsenic . 5.5
soi.  o-a° BSB2  Arsenic . | 13
SOIL 03 BSB3  Arsenic - 7
soiL. o3 BSB4  Arsenic 16
soiL 03" RSB1  Arsenic 11
SOIL. 03" ASB1G  Arsenic 14
SoiL.  oa" RASB11  Arsenic’ 13
SOIL 03" RSB13 ' Arsenic 11
SO 03" RSB16 Arsenic 13
SoiL o3 ASB2  Arsenic 14
‘SOIL 03" ASB21  Arsenic 8.3
soiL o3 RSB24 Arsenic 20 .
SOl 03 RSB3  Arsenic R
soiL o3 RSB30 Arsenic 15
SOiIL 03" RSB35 Arsenic 10
soliL o3 RSB36 Arsenic 9.2
SOIL 0-3° RSB39 Arsenic 10 .
SOl o3 RSB4  Arsenic 22
soiL o3 RSB40  Arsenic 19 .
"SOIL o3t RSB41  Arsenic 10
SOl 03"  RSB42 Arsenic 15
soi. o3 RSB43  Arsenic 20
soi. o3 ASB44  Arsenic 9.5
" SOIL 03 RSB45 Arsenic 6.1
soi. o3 RSB46 Arsenic 3.9
SOiL  oat RSB43  Arsenic 20
SOIL - o3 ASBs  Arsenic 10 '
soiL o3 ASBS0  Arsenic . 38
Soi. o3 ASBS1  Arsenic 169
- SOiL 0-3* RASBS  Arsenic 22
SOIL 03" RASB7  Arsenic 14
sol. o3 RSB-70 Arsenic 212
soi. o3 ASB8  Arsenic 23
soiL 03" RSB9  Arsenic 96
SED 06" RASED1 Arsenic 310
SED 06" RSED10 Arsenic 96
.SED 06" RSED2 Arsenic 713
SED 06" RSED3 Arsenic 740
SED 06" RSED4 Arsenic 2300
SED o0-6* RSEDS Arsenic 1230~
SED 06" RSED7 Arsenic 170
SED 06" ASED8 Arsenic 159
SED 0-6" ASEDY Arsenic 124
ZOUNMmbyMAppoeic_CadsGassy CW Page 1 of |
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Grassy Area Soil (0—30“)

Avg As Conc
MATRIX Station (mg/kg) N
SOIL  BSBl 743 3
SOIL  BsSB2 .9.05 - 2
SOIL.  BSB3 6.20 2
SOIL  BSB4 14.00 2
SOIL RSB 8.60 2
SOIL  RASB10 10.30 2
SOI.  RSB11 8.05 2
SOIL.  RsSB13 8.00° 2
SOIL  RSB16 9.30 2’
SOIL  RSB2 10.30 2
" SolL  RAsB21 735 2
SOl RSB24 1325 2
" SOIL  ASB3 8.05 .2
SOIL.  RSB3o 1120 2
SOIL RSB35 8.20 2
SOIL  RSB36 745 2
SOIL.  RSB39 8.80 2
SOl RSsSB4 1590 ‘2
SOIL  RSB40 13.00 2
SOIL~  RSB41 7.85 2
SOIL  RSB42, 11.15 2
SOIL RSB43 15.50 2
SOIL  RSB44 9.20 2
SO  RASB4S 8.05 2
SOIL° “RSB46 4.65 2
SOI.  RASB49 10.70 2
SOiL. RSBS 8.75 2
SOIL ~ RSBs0 *19.67 3.
. SOl RSBs1 96.33 3
SOl RSBS6. 15.50 2
SOIL  RSB7 10.40 2
SOl  RSB-70 180.17 3
SOl RSB8 16.05 2
SOIL. RS89 61.50 2
SED  RSED1 286.50 2
SED ~ RSED10 78.50 2
" SED  RSED2 471.00 2
SED RSED3 46200 . 2
SED  RSED4 141550 2
SED  RSEDS 2555.00 2
SED  RSED7 124.00 2
SED  RSEDS 131.00 2
SED RSEDg 87.00 2
Gradient CORPORATION




I . _ : Grassy Area Surface Soil

(0-8%)
As Conc. .
_ MATRIX DEPTH Station (mgrkg)
, SO o3 BSBt . 55
soL o3 BSH2 13
SOiL. o3 . BSB3 7
soiL o3 BSB4 16
soiL o3 RSB ' 11
. SO o3 RSB10 14
I : soiL. o3 RSB11 13
sow. o3 RSB13 1
_ soi.  og" RSBi6 . 13
' soi.  oar RSB2 14
SO od° RSB21 8.3
soi. oo ASB24 20
SO o8 RSB3 9.1
I SO oa RSB30 15
soL oa ASR3s .10
SO o3 RASB36 82
so. o3 RSB39 10
l soi o3 ASB4 . 22
soiL  oar RSB40 19
_ soL o3 RSB41 10-
saL o RSB42 15
I . SO o3 RSB43 .20
sOiL o3 RSB44 . a5
solL o3 RSB45 6.1
| sowL 63" RSB46 ‘39
l soL o3 RSB49 20
SO o3 Ases .10
-SoIL 03" AsBs0 . 38
soiL o3 RSBS1 169
soiL o3 RSB6 22
soL o3 RSB7 14
saL  oa RSE-70 22
l soL 63 Rses . 23
\‘ . SOL 03  RSBe a6
|
>| _
|
|
|
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Grassy Area Sediment

AéConc.
MATRIX DEPTH Station (mg/kg)
i SED 06 RSED1 310
SED 06 RASED10 96
SED . 0% ASED2 © - 713
SED 06 RSED3 740
SED 06 ASED4 2300
SED - 0§ ASEDS 1230
SED 06" ASED7 170
SED 06 RSEDA 159
SED 08" RSEDY 124
BoaMM b ppenin Crlirasy Tresl 22 Page 2 of 2
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.' . ' Arlington Ave Sediment

As Cane.
MATRIX Stafion DEPTH (mg/kg)
SED R2SED-1 0-6 10
SED R2SED-10 o6 9.4
SED A2SED-11 o6 ]
SED R2SED-12 05 : 1

I . SED R2SED-13 - o6 12

SED R2SED-14 06" - -1
SED R2SED-2 . 0f 10
SED R2SED-3 0-8° 12
SED * R2SED-4 06 - 20
SED A2SED-5 06" 46
SED - R2SED-6 06" 44
SED R2SED-7 " o6 ag
SED R2SED-8 o-6" 35
SED R2SED-9 0-6" 29

l Railroad Ditch Sediment
. . " As Conc.
. MATRIX Station DEPTH (mg/kg)

I ' SED _R2SB25 03 23
SED R2SB26 B - 169 -
SED . R2sB27 03" 25 -
SED R28828 0-3* -23 -

l - SED R25829 o3t 154
. SED R2S830 03" 12

|

|
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\
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Onsite Main Facility Area Soil (0 - 5 ft)

Summary Statistics for Site- avg
Number of Samples 97 .
Minimum ) 4.8
Maximum : 11113
Mean : : ) 324
Median - 13.0
Standard Deviation 1652
Variance 27306.7
Coefficient of Variation 20
Skewness : 33
95 % UCL (Assuming Normal Data)
Student's-t . . 1103
95 % UCL (Adjusted for Skewness)
~ Adjusted-CLT _ 117.0
Modified-t 1113
95 % Non-parametric UCL
CLT : 110.0
Tackknife : 1103
Standard Bootstrap : 110.1
Bootstrap-t ' _ 1232
Chebyshev (Mean, Std) 155.5

Summary Statistics for In(Site- avg)
Minimum ' 1.6
Maxicpm 7.0
"Mean 32
Standard Deviation 1.4
. Variance : 2.1
Lilliefors Test Statisitic 02
Lilliefors 5% Critical Value - 0.1

Data not L.ognormal at 5% Significance Level
Data not Normal: Try Non-parametric UCL

Estimates Assuming Lognormal Distribution

Note: Data are averaged by boring locarion first, before being run in the ProUCL program.

UBNAmlysissAppedix_Cat\Sie-ave {IC1.

MLE Mean 63.6
MLE Standard Deviation 1814
MLE Coefficient of Variation 2.6
MLE Skewness ' 26.5
MLE Median 242
MLE 80% Quantile 820
MLE 90% Quantile 154.6
MLE 95% Quantile . 2598
MLE 99% Quantile - 6937
MVU Estimate of Median - 24.0
MVU Estimate of Mean . 611
MVU Estimate of Std. Dev. - 1627
MVU Estimate of SE of Mean . 134
UCL Assuming Lognormal Distribution
95% H-UCL ’ : 1014
95% Chebyshev (MVUE) UCL - 1255
99% Chebyshev (MVUE) UCL 2003
Page L of 1 Gradient CORPORATION




Grassy Area UCL Calculations
Data File

Raw Statistics
~ Number of Valid Samples

Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness '

Gamma Statistics

k hat . :

k star (bias corrected)

Theta hat

Theta star

nu hat

nu star .

Approx.Chi Square Value (.05)

Adjusted Level of Significance
© Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data

* Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION
Data are Noo-parametric (0.05)

Use 99% Chebyshev (Mean, Sd) UCi',

2BMORAAmenic\Appendix_C MGy UCL
n2ons

43
30
3.9
2300
157.0

15.0 .

410.1
1681925
2.6
4.1

0.4.
04
3923
404.8
344
333
21.1
0.0
20.3

14
1.7
34
1.6

Variable:  Groundskeeper/Worker
Normal Distribution Test -
Shapiro-Wilk Test Statisitic 04
- Shapiro-Wilk 5% Critical Value- 09
Data not normal at 5% significance level '
95% UCL (Assuming Normal Distribution)
Student’s-t UCL © 2622
Gamma Distribution Test
A-D Test Statistic 53
"A-D 5% Critical Value 0.3
* K-S Test Statistic 0.3
K-S 5% Critical Value 0.1
Data do not follow gamma distribution
at 5% significance level
95% UCLs (Assuming Gamma Distdbution)
Approximate Gamma UCL 2476
Adjusted Gamma UCL. 2517
Lognormal Distribution Test _
Shapiro-Wilk Test Statisitic 08
Shapiro-Wilk 5% Critical Value 0.9
Data not lognormal at 5% significance level
95% UCLs (Assuming Lognormal Distribution)

. 95% H-UCL - 8.7
95% Chebyshev (MVUE) UCL - 2435
97.5% Chebyshev (MVUE) UCL 30s.1 -
99% Chebyshev (MVUE) UCL 4262

95% Non-parametric UCLs -
CLTUCL : 259.9
Adj-CLT UCL (Adjusted for skewness) 3018

. Mod-t UCL (Adjusted for skewness) 268.7
Jackknife UCL 2622
Standard Bootstrap UCL 258.1
Baatstrag-t UCL. e
Hail's Bootstrap UCL. 5985
Percentile Bootstrap UCL 266.8
BCA Bootstrap UCL 3155
95% Chebyshev (Mean, Sd) UCL. 429.6
97.5% Chebyshev (Mean, Sd) UCL 547.6
99% Chebyshev (Mean, Sd) UCL 7193
Page 1 of 4
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" Data File
Raw Statistics
Number of Valid Samples : . 43
Number of Unique Samples 39
- Minimum : 4.65
. Maximum 2555
Mean ' ' 145.8
Median _ 11.15
Standard Deviation 4427
Variance 195948.8
Coefficient of Variation - . 3.0
Skewness : 4.6
Gamma Statistics
k hat : 04
k star (bias corrected) _ 04
Theta hat " 3051
Theta star _ . 4064
nu hat . 317
nu star 309
Approx.Chi Square Value (.05) 192
. Adjusted Level of Significance 0.0
Adjusted Chi Square Value 18.9
Log-transformed Statistics
Minimum of log data 15 -
Maximum of log data - 73
Mean of log data 32
Standard Deviation of log data " 1.6
Variance of log data _ 25

RECOMMENDATION
Data are Non-parametric (0.05)

Use 99% Chebyshev (Mean, Sd) UCL

ABAMAADI\Appealix_Cxi\Grsty UCL.

SRS

Variable: Const Worker 1& 2
Normal Distribution Test

Shapiro-Wilk Test Statisitic

Shapiro-Wilk 5% Critical Value -

Data not normal at 5% significance level

.95% UCL (Assuming Normai Distribution)
Student's-t UCL

Gamma Distribution Test
A-D Test Statistic
A-D 5% Critical Value
K-S Test Statistic
K-S 5% Critical Value
Data do not follow gamma distribution -
at5% signifimnce level

95% UCLs (Assuming Gamma stmbuuon)
Approximate Gamma UCL ‘
Adjusted Gamma UCL

Lognormal Distribution Test
Shapiro-Wilk Test Statisitic
Shapiro-Wilk 5% Critical Value
Data not lognorrilal at 5% si gnificance level

95% UCI.:. (Assuxmng Lognormal Distribution}
95% H-UCL.
95% Chebyshev (MVUE) UCL "
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

95% Non-parametric Uc:Ls'

CLTUCL _
Adj-CLT UCL (Adjusted for skmwnms)

Mod-t UCL (Adjusted for skewnss)
Jackknife UCL
Standard Bootstrap UCL
Bootstrap-t UCL.
Half's Bootstrap UCL
Percentile Bootstrap UCL.
BCA Bootstrap UCL
95% Chebyshev (Mean, Sd) UCL
97.5% Chebyshev (Mean, Sd) UCL
99% Chebyshev (Mean, Sd) UCL

Page2of 4
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2594

0.4
0.9

2594

6.6
03
04
0.1

234.8
238.8

0.8
0.9

176.3
1885

3295

256.9
307.6
2673

258.9
560.8
681.5
M2
3202
440.1
567.4
8175
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Data File

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Vagdance _
Coefficient of Variation
Skewness '

Gamma Statistics
k hat ) '
k star (bias corrected)

Theta hat

Theta star

nu hat

nu star

Apprax.Chi Square Value (.05)
Adjusted Level of Significance |
Adjusted Chi Square Value

Minimum of log data
Maximum of log data

. Mean of log data
Standard Deviation of log data
Varance of jog data

RECOMMENDATION
Data are Non-parametric (0.05)

Use 95% Chebyshey (Mean, Sd) UICL

MO Arsenic\Appentdix_Cxis\Grasey UCT,
nems

| .
| ' Log-transformed Statistics =~ ~ -

.34

39

212
26.72
135
44.67
1995.25
1.67
342

1.06
0.99
25.16
27.05
7223
67.19
4932
0.04
4356

1.36
536
275
0.85
0.73

Variable: Trespasser Seil

Normal Distribution Test :
Shapiro-Wilk Test Statisitic 045
Shapiro-Wilk 5% Ciitical Value 0.93 :

Data not normal at 5% sigxﬁﬁcante level

95% UCL (Assummg Normal Dlstnbutxon)

Student’s-t UCL 39.69
Gamma Distribution Test :

A-D Test Statistic ) 411

A-D 5% Critical Value 0.77

K-S Test Statistic : : 031

K-S 5% Critical Value : 0.16

Data do not follow gamma distribution
at 5% si gniﬁmnce level

95% UCLs (Assuming Gamma stm'bunon)

Approximate Gamma UCL 36.41

Adjusted Gamma UCL 36.97
Lognormal Distribution ;l'cst

Shapiro-Wilk Test Statisitic o 0.84 .

Shapiro-Wilk 5% Critical Value = - 093
Data not lognormal at 5% sivniﬁcance level :

95% UCIs (Assunnng Lognormal Distribution)

95% H-UCL 3135
95% Chebyshev (MVUE) ucL - 3798
97.5% Chebyshev MVUE) UCL _ 44.84
99% Chebyshev (MVUE) UCL. 5831
95% Non-parametric UCLs '
CLTUCL _ 3932
Adj-CLT UCL (Adjusted for skewness) 44.13
Mod-t UCL (Adjusted for skewness) ‘ 40.44
Jackknife UCL 3969
Standard Bootstrap UCL. | 39.01
Bootstrap-t UCL 6037
Hall's Bootstrap UCL 46.04
Peccentile Bootstrap UCL 39.92
BCA Bootstrap UCL, 45.90
95% Chebyshey (Mean, Sd) UCL 60.12
97.5% Chebyshev (Mean, Sd) UCL 7456
99% Chebyshev (Mean, Sd) UCL. 102.94
Page 3 of 4
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Da&a File

Raw Statistics .
Number of Valid Samples
Number of Unique Samples
Minimum .
“Maximum
Mean
Median
Standard Deviation
" Vardance _
Coefficient of Variation
Skewness

Gamma Staristics
k hat '
k star (bias corrected)
‘Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transtormed Statistics
Minimum of log data
Maximum of log data
Mean of log data .
Standard Deviation of log data
Variance of log data

RECOMMENDATION
Data follow gamma distribution (0.05)

Use Approximate Gamma UCL

2ANOMArsenic\Appenix_Cxis\Grasy UCL

9

9

9%

- 2300
649.11
310

728.15 -
530204
1.12.

1.7

- 1.05

0.77

618.57
839.01
18.89
13.93
6.52

- 0.02
5.49

456
" 174
5.93
L2
1.26

Variable:  Trespasser Sediment

Normal Distrbution Test
Shapiro-Wilk Test Statisitic 0.78
Shapiro-Wilk 5% Critical Value 0.83
Data not sicrmal at 5% significance level '
95% UCL (Assuming Normal Distribution)
Student’s-t UCL, 1100.46
. Gamma Distribution Test
A-D Test Statistic . 043
A-D 5% Critical Value " 0.74
K-S Test Statistic 022
" K-S 5% Critical Value 0.29
Data follow gamma distribution
at 5% significance level
95% UCLs (Assuming Gamma Distribution) :
Approximate Gamma UCL 1387
Adjusted Gamma UCL 1647
Lognormal Distribution Test . -
Shapiro-Wilk Test Statisitic T 09
Shapiro-Wilk 5% Critical Value ' 0.3
Datz are lognormal at 5% signiﬁcance level'
95% UCLs (Assuxmng Lognormal stmbuuon)
95% H-UCL 29174
95% Chebyshev (MVUE) UCL 1718.7
97.5% Chebyshev (MVUE) UCL 2186.0
99% Chebyshev (MVUE) UCL 3104.0
95% Non-parametric UCLs
cLTuce 10483
Adj-CLT UCL (Adjusted for skewness) 11965
Mod-t UCL (Adjusted for skewness) - 1123.6
_ Jackknife UCL 11005
Standard Bootstrap UCL T 1040.4
Bootstrap-t UCL ’ 16212
Hall's Bootstrap UCL 27825
Percentile Bootstrap UCL 10672
BCA Bootstrap UCL 1158.6
95% Chebyshey (Mean, Sd) UCL 1707.1
97.5% Chebyshev (Mean, Sd) UCL 21649
99% Chebyshey (Mean, Sd) UCL 3064.1
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Ariington Ave Sediment

Data File

Raw Statistics
Number of Valid Samples
Number of Unique Sampies
Minimum
Maximum
Mean
Median .
Standard Deviation
‘Variance
Coefficieat of Vararion
Skewness

Gamma Statistics
k hat '
k star (bias corrected)
Theta hat
Theta star
‘nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Leve! of Significance

_Adjusred Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATIbN
Data are Non-parametric (0.05)

Use 95% Chebyshev (Mean, Sd) UCL

2030MAAashysitApponlix CafNiEkee UTI.
nroos

14
10
94

215
12
14.1
193.7
Q.7

. 0.3

23

17
9.6
783
62.8

4556 -

0.0
43.6

222

33
29

T Q8

04

Normz’_.l Distribution Test
Shapiro-Wilk Test Statisitic 0.3
Shapiro-Wilk 5% Critical Value 0.5

Data not normal at 5% significance level

-95% UCL (Assuming Normal Distribution)

Student's-t UCL 28.2
Gamma Disuibution Test

A-D Test Statistic . 13

A-D 5% Critical Value 0.7

K-S Test Statistic ’ 03

K-S 5% Critical Value 02

Data do not follow gamma distribution

at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL _ 29.7

Adjusted Gamma UCL 3L.0
Lognormal Distribution Test

Shapiro-Wilk Test Statisitic - 0.2

Shapira-Wilk 5% Critical Value - 0.9
Data not lognormal at 5% significance level :

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 320
95% Chebyshev (MVUE) UCL 315
97.5% Chebyshey (MVUE) UCL a5
99% Chebyshev (MYUE) UCL 582 .o
95% Non-parametric UCLs

CLTUCL 1.7
Adj-CLT UCL (Adjusted for skewness) 28.6
Mod-t UCL (Adjusted for skewness) 283

" Jackknife UCL C 232
Standard Bogaustrap UCL 216

- Bootstrap-t UCL 29.4
Hall's Bootstrap UCL 270 .
Percentile Boatstrap UCL 217

~ BCA Bootstrap UCL . 28.6

- 95% Chebyshev (Mean, Sd) UCL 33.0
97.5% Chebyshev (Mean, Sd) UCL 45.1
99% Chebyshev (Mean, Sd) UCL 59.0
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Railroad Ditch Sediment

Data File

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum '
Maximum
Mean
Median
Standard Deviation .
Variance _
Coefficient of Variation
Skewness

Gamma Statistics
khat ’
k star (bias corrected)
Thetahat
‘Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance

. Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data ]
Standard Deviation of log data
Variance of log data

RECOMMENDATION
Data are lognormal (0.05)

Use 95% Chebyshev (MVUE) UCL

Recommended UCL exceeds the maximum observation

12
169
67.67
24
72.93

532627

1.08
0.97

1.09
0.66
62.08
103.13
13.08

7.87-

2.66
0.01

1.70

2.48
5.13
3.69
111

1.24

Default to maximum observation value = 169

DT \oalysis\Appeniz_C. 2isVOlsise UCL
s

Normal Distribution Test
Shapiro-Wilk Test Starisitic 0.71
Shapiro-Wilk 5% Critical Value _ 0.738

Data not normal at 5% significance level

95% UCL (Assuming Normal Distribution)

Swdent’s-t UCL 127.70
Gamma Distribution Test

A-D Test Staristic : 0.31
A-D 5% Critical Value 0.71
K-S Test Statistic 038
K-S 5% Critical Value 0.34
Data do not follow gamma distribution '
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

" Approximate Gamma UCL 200.2

Adjusted Gamma UCL . 313.8
Lognormal Distribution Test :

"~ Shapiro-Wilk Test Statisitic 0.8

Shapiro-Wilk 5% Critical Value 0.3

Data are lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL - 7693

95% Chebyshev (MVUE) UCL ' 190.1 - .
97.5% Chebyshev (MVUE) UCL. 244.3
99% Chebyshev (MVUE) UCL. - 3507
95% Non-parametric UCLs "

CLT UCL 116.7
Adj-CLT UCL (Adjusted for skewness) 1293 .
Mod-t UCL (Adjusted for skewness) 129.7 -
Jackknife UCL . 1277
Standard Bootstrap UCL 1123
Bootstrap-t UCL ) 683.7
Hall's Bootstrap UCL : 1066.4
Perceatile Bootstrap UCL 116.0
BCA Bootstrap UCL : 117.3
95% Chebyshev (Mean, Sd) UCL 1975 .
97.5% Chebyshev (Mean. Sd) UCL 253.7
99% Chebyshev (Mean, 8d) UCL Jedd
Page20f2 Gradient CORPORATION



BN URAppendix_D.xis\igk:
nmes

A_}Qpendix D

Post-Remediation Arsenic Risks

Page {1 of [

Gradient corPoRATION



Post—Remediation Risks for Arsenic

Pre-Remediation

Post-Remediation

_ Arsenic EPC  Cancer Hazard | ArsenicEPC  Cancer  Hazard
Receptor/Exposure Pathway (mg/kg) Risk Index (mg/kg) Risk. Index
Onsite Construction Worker 2 123 TE-06 1 15.9 9E-07 - 0.1
Grassy Area Groundskeeper T79 TE-05 0.4 492 4E-06 0.03
" Grassy Area Site Worker 779 1E-04 0.7 492 TE-06 0.04
Grassy Area Construction '
‘Worker 1 818 SE-05 2 240 1E-06 0.04
Grassy Area Construction o
Warker 2 818 5E-05 8 24.0 1E-06 02
203030\Appendix_D xIs,Post Remed Risks .
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Onsite Main Facility Area
Post-Remediation Arsenic Data Set
Constraction Worker 2

| Post-Remediation UCL (ma/kg)

159 |-

e

. Samples removed Post-remediation

. : . for Lead Arsenic Conc. .
Exposure Area . MATRIX Station SAMPLEID DEPTH  Arsenic Lead Remediation . - (mg/kg)
Site SOIL  CSB-10  CSB10AD 2427 2730 475000 X 5
Site SOIL  CSB12  CSB12A o3 1050 467000 x 5
Site SOIL  CSBs CSB4B 69" 164 480000 x 5
Site SOl  ©cSBi12  CSB128 69" 2770 372000 x .5
Site ‘SO, €sB11 CSB1i8 69 535 351000 x 5
Site SQi. CSB3s  CSB-35AC  12-15° 408 350000 x 5
Site SOIL.  CSB-10 CSB-10A-F  48-51° 1700 288000 x 5 -
Site SO €SBt Ccsai8 69" 599 268000 x 5
" Site SOIL  CSB-10 CSB-10AC  12-15° 433 256000 x 5
Site SOl CSB7  CSB7TA o8 8f- 255000 x 5
Site © SOIL  CSBi CSB-1A-D  24-27° 989 249000 x 5
Site SOl  CSB-16  CSB10B &0 916 236000 x 5 -
Sie SOIL  csSB4 CSB4A 0-3* 690 192000 x 5
Site SCIL  CsSB2 csB2C 12-15" 469 180000 x 5
Site SOIL  €sB2 CSB2A o3 266 175000 x 5
Site SOIL. CSB32  (CSB-32A-A  0-3° 394 164000 x 5
Site SOl CSBY csa7B 69" 788 154000 x 5
Site. SOIL ~ €SB3 €sB3B 69 565 150C00 x 5 -
Site SOIL  ©SBt CSB1A o3 406 - 139000 - x 5
Site SOIL  CSB-10 CSB10A 03" 709 132000 x 5
Site SOl .CSB3 CSB3A o3 284 . 121000 - X 5 -
Site SOIL  CSB11  CSB11A 03" 237 104000 x 5
Site SOIL  CSB34  CSB34A 03 189 84500 x 5 .
Sie SO CSB3 CSB3D 24-28° 193 . 93900 x 5
Site - SQlL  CcsB32 CcSB-32AB 69" 199 90100 x 5
Site SOIL  csBs CSB8A 03 €6 834c0 X 5.
Site " SOIL RSB25  HASB25A © 03" a7 83500 x -
Site SOIL  CsB3 csBac 1245 217 78100 x 5 :
Site sQI.  csey CSB7C 12-15" 43 77200 o % -3
Site SOIL  CSB3s  CSB-35A-A (-3 154 70400 X 5
Site " SOI.  RSB71  RSB71A o3 215 66800 x 5 .
Site SOIL  CsSB32  CSB2AC  12-15° " 290 84000 x 5
Site SOIL  ©SB2 Ccsaz8 69" 159 58400 ‘X 5
Site SED RSED6 RSED6A 06 305 57200 x 5
Site SOIL CSBSt  CSBS1A -3 265 47300 x 5
Site SQIL CSB33  CSB3%A o3 863 46800 x 5
Site SOIL  CSB32  CSB32A 03 ass 42800 x 5
Site SOIL  RASBS8  RSBSBA 03 247 32000 x 5
Site SOIL RSB31  HSB31B 310" 292 27400 x 5
Site SOI.  RSBS5  RSB55A 03 323 27400 - x 5
Site SOIL RSBS5  RSB558 a-10° 359 27000 x 5
Sita SOIL RSB31  RASB3IA oI 202 23700 x 5
Site SOIL. RSBS54  RSBS4A 03" 107 22800 x 5
Site . SOIL ASBS8  RASBSEs 310 200 21000 X 5
Site SQIL  CsBst  CSBSiD 24.28° 36 18700 x 5
Site SOIL RSB12  RSBiZA 3-10* 125 17500 x 5
Site SQIL RSB57 RSB578 310 127 17400 x 5
Site SOIL RSBs4  RSBS4B 310" 94 17300 X 5
Site SQIL RSB57 RSAS7A 03" 235 17000 x 5
Sita SED RSEDE RSEDSB 6-12* 114 14800 x 5
Site SOIL  RSBS5  RSBS5C 24.30" 60 13100 x 5
Sie SOIL.  CSBsi1  CSBSIE 36-3g" 26 12000 x 5
Appraix_D.xke. i i /2005 Page | of 6 Gradient corroORATION




Opsite Main Facility Area
Post-Remediation Arsenic Data Set

| Post-Remediation UCL (mgkg) 159 | - ‘

Censtruction Worker 2 ' l

Samples removed Post-remediation .

. . _ for Lead Arsanic Cone.

Exposurs Area MATRIX Station SAMPLEID DEPTH Arsenic  Lead Remediation (mg/kg) l
Site SOIL  RSB12  RSB12A o 85 11100 X 5
Site SOl RSBS8  RSBSEC 24-30" . a7 11100 x 5
Site SOIL €SB35  CSBasD 2428* 12 10800 x 5
Site SOIL RSB77  RSB77A o3 7 10700 X 5
Site SOIL C€SB51  CSB51B 69" 187 10300 x 5
Site- SOIL RSB26  HASB2GA 03" 175 9670 T x 5
Site SOIL RSBi4  ASB148 3-10° 15 -8480 x 5
Site SOIL RSB26  RSAZ6B 310" 184 8130 164
Site SOIL  RSB14  RSBI4A 0-3° 24 8100 24
Site _SOIL  CSBS1  CSBSIF 4851 18 8020 18
Site SOIL  RSB25  RSB258 310 104 7530 104 I
Site SCIL  RASB73°  RSB73A 03 18 6710 . : ) 18
Site SOIL  CSB40 .= CSB40A o3 39 6660 . 39
Site " SOIL CSB38  CSB-38A-A 03" 67 . 6200 67
Site SOIL .CSBS1  CSBSIC 12-15* 17 _ 5680 : 17 l
Site SOIL CSB35  CSB3SE 36-39° 15 4910 15

. Site SOIL RSBS7  RASBSIC 2430 . 16 3850 . 16
Site SOIL . ASBY5  RASB75A o3 . 58 3220 58 . :
Site SOIL RSB28  RSB29A a3 56 3140 - 56 I
Site SOIL  CSB35  CSB3sA o3 84 . 3090 : 8.4
Site SOIL  RSB7S  RSB78A o3 14 - 8060 - 14 |
Site SOIL CSB35  CSB3asF . 48-51° 12 3010 12 |
Site SOIL. RSB78  RSB78C 24-30° .13 2960 ' 13 [
Site SOI. RSB77 RSB778 . 310° 77 2920 . _ 77 ]
Site SOIL RSB78  RSB78B 310 12 2600 12 ‘
Site SOIL CSB25 CSB25B  69° 75 2420 T8 l |
Site SOIL CSB30  CSB-30A-A 03" 30 2360 o "'30 : |
Site SOIL CSB34 CSB34B 69" a1 2360 9.1 |
Site SOIL. CSB13  CSB-13A-A 03" 11 2300 1 ]
Site SOIL CSBat  CSB3iB 69" 2] 2280 22 . l |
Site SOI. HRSB33  RSB33A 03" 56 2200 _ 56 n
Site SOIL RSB38  RSB3BA 03 14 2000 14 _ \
Site SOIL  CS8-10  CSB-10A-A G-3° 45 1780 45 _
Site SOl CSB-10 CSB10C 12-15 17 1500 17 ' :
Site SOIL. RSB7s  RSB758 310" 15 1500 - 15 ;
Site SOl .RSB29 RSB29A o3 23 1480 . 23
Site SOl €SB35  CSB3sC 12-15° 7 1400 7
Site SOIL  CSB-10 CSB-10A-B 69" 6.1 1210 6.1 I
Site SOIL €SBi3  CSB-13A-B  69° . 22 1070 22
Site SOIL RSB15 ASBISA o3 22 1070 - 2
Site SOIL  csBs CcsSBaB 69" 10 989 - 10
Site SOIL RSB23  ASB23A 0-3* " 18 987 18
Site SOIL. RASB75 RASB75C 24-30" 12 962 : 12
Sita - -SOIL. CSB1°  CSB-1A-A 03 a2 903 32
Site SO CSB33 CSB33B  69° 12 868 12 '
Sita SOIL  CcSB1 CSB-1A-E 3639 6.8 847 6.8
Site SOIL  RSB32  RSB32A o3 13 841 13
Site SOIL €CSB32  CSB32C 12-15° 7 694 7
Site SOI. RSB37 RSB37A 03" 17 679 17. '
Site SOIL ASB76  RSB76B 310" 10 648 10
Site SQIL. ASB37  RASB3TE 3100 13 594 13
Site SOIL  RSB20  RSB20A 03 14 593 14 ' I
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Onsite Main Facility Area
Post-Remediation Arsenic Data Set
Construction Worke_r 2

{ Post-Remediation UCL (mo/ka)

158 |

-

Samples removed Post-ramediation

forLead-  Arsenic:Conc.
Exposure Area MATRIX  Staion SAMPLEID DEPTH  Armsenic  Leed Remedlation (mghkg)
Site SOIL - CSB26  CsBasC . 12-15° 86 533 856
Site SOIL  CSB-10  CSBi0D 12-15° 6.9 543 6.9
Site SOI. RSB32  ASBazB s-10° 77 531 77
~ Site SOIL  RSB17  ASB17A -3 10 530 10
Site SOl. RSBi8  ASB18A 0-3* 78 526 7.8
Site SOIL - CSB11  CSBiiC 12-15* 14 522 14
Site SOIL  CSB3s CSB35B 697 95 518 9.5
Site SCI. €SBt . CSB1C 12-15 8 511 8
Site SQIL €SB35  CSB-35A-E  36-39° 6.3 499 6.3
Site SOIL  €SB50  CSBS0A 03 - 15 480 15
Site SOIL  HRSB22 RSB22A 08 21 478 21
- Site SOIL  RSB28  RSB28B 3-10° 16 478 18
Site SOIL. RSB38  RASB3sB 3-10° 72 440 72
Shte SOIL  CSBat  CSB31A 03 14 " 431 14
Site SQI.  CSB25  CSB25A -3 13 . 411 13
Site "SOIL  ©SB32  CSB3ss 59" 74 .403 7.4
Site SQIL  RSBT4  RSB74A o3 13 380 13:
Site SQI.  CSB30  CSBR-30AB 69" .13 366 13
Site SOIL  CSBi2  CSB12C 12-15° 14 as3 14
Site SOIL RSB29  RSB29A 310 11 350 11
Site SOIL  CSB21  CsB21B 69" 9.3 329 9.3
" Site SOIL  CSBa7  CSBI7A o3 30 - a5 30 .
Site SQIL © CSB13  CSB13A 03 38 323 as:
Site SOIL  CSBag. CSB-38A-E 3639 8.5 . 319 86 |
Site SOIL  CSB37 - CSBITR 69" 78 314 79
Site SOIL  CSBY CSB9A o3 12 289 12!
Site SOIL CSB3s  CSB-35A-D 2427 6 285 6.
Site SOIL €SB35  CSB-35AB 69" 6.1 279 6.1
Site SQIL  CsBs ¢sBsC 12-15 .10 279 10
Site SQIL CSB-10  CSB-10A-E 3639 74 253 7.1
Site SQIL  CsBa3  CsSB33C 12-15° 13 245 13,
Site SOIL  CSBa0  CSB30AC 12415 9.1 243 . CRE
Site SQIL  CSB37y  CSB37C 12-15* 6.8 242 6.8
Site SOIL. HASB22  RASB22B 310 10 237 10
Site SOIL CSB16  CSB16C 12-15* 7.5 234 7.5
Site SQiL.  cse3 CSB3E 26-39" 12 230, 12
Site - SQIL  ASB77Y  RASB77C 24-30" 6.5 232 - 6.6
Site SQIL.  CSBso  CSBSeC 12-15" 10 229 10
Site SOIL RASBA1  RSBAIA 03" 9.4 229 9.4
Sita SQIL  RASB15  RSBISB 310 10 211 10
. Site SOIL CSBi6  CSB16A o3 6 209 6"
Site SOI.  RSB73  RSB798 310 6.9 205 6.9
Site SOIL CsSB3az CsSB3azA - 03 13 186 13
Site SQiL. csB1e  CsBi6B 69" 72 " 195 72
Site SOIL CSB26 CSB26A 03" 77 191 77
Sita SOIL CSBtg  CSB19A o3 g 187 9
Site SQ. RASB73  ASB73C 24-30° 78 178 78
Site SOI. ASB74 RSBMB 3-10* 9 177 9
Site SQIL  CSB-26 CSB26A-A 03° 12 174 12
Site SOiL.  CSBY CSB-1Af  48-51° 8.5 170 8.5
Site SOIL  CsB6 CSBEA o3 a9 165 89
Site SOI.  RSB79  RSB7IC 24-30" 8.1 164 8.1
Appendix_Dixis. Sit: Indiv, 5372005 Page 3 of 6 Gradient CORPORATION



Onsite Main Facility Area
Post-Remediation Arsenic Data Set
_ Construction Worker 2

| Post-Remediation UCL (mgkg)

159 |

Samples removed Post-remediation

. for Lead’ Arsenic Conc.
‘Exposure Area MATRIX Staion SAMPLEID DEPTH Amenic  Lead = - Remediation (mg/kg)
“Site SOIL RSB23  RSB23B 310 2.6 157 26
Site SOIL RSBs4  RSBS4C 24-30° a4 151 34
Site SaiL CsB49 CSB49A o-3* 8.1 147 . 81
_Site . SOIL  ASB73 - RSB73B 3-10° 11 145 11 -
Site SOll.  c¢sBg CSBgs 6-9" 11 132 11
Site SQIL.  CSBs0  CSBS0B 69" 13 131 13
Site ‘SO CSB19  CSB19C ©  12-15 6.7 129 6.7
Site SOl €s8s5 CSBSA 03 72 125 - 72"
Site SQlL  CSB7 CSB7D 24.28" 6.9 114 6.9
Site SOIL CSB25  CSB2sC 12-15° . 8.8 108 8.8
Site SOIL © CSB36 CSB36A o3 170 103 170
Site SOIL  €SBi7  CSB17C 12-15° 6.9 101 6.9
Site SQIL  RSB20  RASB20B 310" 10 97 10
Site SCiL " CSBt5  CSBisB 69" 7.8 a9 7.8
Site SOIL ° CSB26 CSB-26AB 649 11 88 11
Site SOI. RSBs6  RASBS6C 24-30° 6.1 as - 6.1
Sita SOIL  €sBi7  CSB17A o-3 . 73 a7 . 73
Site SOIL. RSBa0  RSB80A 03" : 74 as 7.4
Site SOIL. - CSB13  CSB198 69° - 6.8 79 6.8
Site © SOIL RSBS2  RSB528 310" 5.9 77 5.9
Site SOIL.  CSB36  CSB36B 69" 15 76 . 15
Site SOIL  CSB13  CSB-13A-C  12-15° 6.6 75 ‘66
Site SOIL.  RSB74  RSB74C 24-30" 43 75 49
Site SO  CSB26  CSB26B 69" 6.5 73 65
Site SCOIL RASB76  RSB76C 24-30" 7.7 72 77
Site SQIL  CSB18 . CSBi1sA o3 7.8 70 78
Sita SOIL €SB35  CSB35A-F  48-51" 6.3 69 - " 63
Site SOl CSB39  CSB39B 69* 8 69 8
Site SQIL.  CSB6 CSBeC 12-15" 11 69 11
Site SOIL  CSB34  C€SB34C 12-15" 7 68 7
Site SOl  €SB36  CSB3I6C 12-15* 12 67 12
Site SOIL. CSsBs CsBsB 69" 71 67 71
Site . SOIL. RSB52 RSB52C 24-30° 6.9 67 6.9
Site SO CcsB4 CSB4C 12-15° 6.8 65 6.8
Sits SOIL.  RASB7  RASB79A o3 . B85S 57 85
Site SOl  CSBg CSB9C 12-15° . 77 53 7.7
Site SOiL  CSB6 CSB6B 69" 9.6 50 9.6
Site SOIL RSB18 RSB18B 310° 6.3 50 6.3
Site SOIL CSB13  C€SBiaC 12-15° 10 49 10
Site SOl  CSB41  CSB41A 03" 4.3 45 4.8
Site Sol.  CsB1 CSB-1A-C  12-15 15 4 15
Site SOIL  CSB29  CSB298 69* 25 44 25
Site SOIL  csBs CsSBsC 12-15" 5.1 42 5.1
Site SOl  CSB-26 CSB-268A-C  12-15° 6.4 40 6.4
Site SOl  €SB32  CSB-IAD 2427 8 40 8
Site SOIL CSB13  CSB-13A-D 2427 59 ag ‘89
Site SOIL CSB18  CSBi8C 12-15° 8.3 a8 8.3
Site SOIL  RAsBa2 RSBs28 310" 24 az 24
Site - SOIL.  CSB2g  CSB2sC 12-15* 11 as 11
Site SOIL  RSB7T2 RSB72A 03" a7 34 87
Site SolL ¢sB2t  csBz2iC 12-15* 68 a2 6.8
Site SOIL  CSB23  €SB23C 12-15 62 a2 62 '

Appemiin_Doxis, Siee Todiv, 2005

Page 4 of 6

Gradient CORPORATION

i

|

l ‘

)

I ‘
I

I ‘
|



Onsite Main Facility Area

Post-Remediation Arsenic Data Set

_ Construction Worker 2

159 |

r Post-Remediation UCL (mgrkg)

-

Samples removed Post-remediation

Appemiix_D.xie, S ladice. 30372005

Page 5 of 6

) Arsenic Conc.
Exposure Area MATRIX  Stafion SAMPLEID DEPTH  Arsenic (mg/kg)
Site SOIL  CSB2S  CSB29A 03" 92 32 9.2
Site SCIL. CSB30 CSBG0AD 24-27° 6.5 32 6.6
Site SOIL  CSB21  CSB21A 03" 78 &) 78
Site SOIL  RSBa3  RASBEC 24-30° 16 a1 18
Site SOl  CSB13  CSBiIaB 69" 11 30 11
Site SOIL. CSB20  CSB20A o3 9.5 30 96
Site SOIL.  CSB28  CSB-28A-A 0-3* 53 30 ' 53
Site SO  RASB5S6  RSBS568A o3 86 30 8.6
Site SOl CSB28  CSB28C 12-15* 23 29 23
Site SOIL  CSB14  CSB14A o3 22 28 22
Site - SOIL CSB15  CSB15C 12-15 53 28 53
Site SOIL. CSB24  (©SB24A 03 43 28 - 4.8
Site SOIL  CSB13  CSBA3AE  36-39° 6 27 6
Site SOIL = CSB28  CSB-28AC  12-15° 7.9 27 7.8
Site SCI. RSB56 RSBS6B 310 7.7 - a7 77
Sita SOIL CSBi8  CSBi8B 69" 6 26 6
 Site SOIL. CSB-26 CSB-26A-D 2427 62 25 62
- Site SOIL  RASB52  ASBS2A 03" ‘6.6 25 6.5
Shte SOIL CSB20  CSB20C 12-15" 24 .23 ‘24
Site SQIL  CSB-26 CSB-26AE 3639 5.8 23. 58
Site SOIL. RSBSO  RSBags 3-10° 7 23 7
Site SOI. RSB0  RSB3CC 2430 67 . 23: 6.7 .
Site SOIL  CSB27  CSB27A oa 6.3 22 6.3
Site SOIL.  CSB38  CSBasA o3 49 22 4.9
Site SOIL CSB38  CSB38AC  12-15° 2.3 22 .93
Site SOl RSB33 RSB33B 310" 10 2 " 10
Site SOIL RASB17  RSB178 310" 97 21 9.7
Site SOIL. RSBS3  RSB53A o3 82 2t 82
Site SOIL. RSB&4  RSBS4B. 3-10° 15 21 15
Site SOIL.  CSBi7  CSBi7B 69" 71 20 74
Site SO CSB24  CSB248 69 93 20 8.3
Site SOI.  CSB3a2 CSB32AE 2639 6.5 20 6.5
_ Site SOIL.  CSB40  CSB40B 69" 6.4 20 6.4
Site SOIL  €SB20 ©SB20B 69" 8.9 19 6.9
Site SOi. CSB28  CSB288 6-9* 10 19 10
Site SOIL CSB38  CSB3sC . 12-15° 78 19 78
Site SOl  CsB? CSB7E . 369" 6.2 19 62
Site SOI. 'RSB34 RSBMA 03" 65 19 . 6.5
Site SOIl. RSB34  RSB3I4B 3410 6.3 19 683
Site SOIL  CSB1 CSB-1AB 69" 15 18 15
Site SOIL  CSBi4  CSB14C 12-15° 6.4 18 6.4
Sita SOIL.  CSB48  (CSB49B 69° 64 18 64
Site SOI. RSBS3  RSB53B 310" 8.3 18 8.3
She SOW. RSB81  RSBSIB 3-10° 9.3 18 9.3
Site SOIL  CSB4g  CSB49C 12-15° 6.8 17 68
Site SOIL. ASBS3  RSB53C 24-30" 649 17 69
Site SOIL. RSB83 RSBS3A 0-3* 9.9 17 9.9
Sita SOIL 'CSB28  CSB-28A-E  3639° 94 16 9.4
Site SOi. CSB30  CSB30A o 95 16 95
Site SOIL. RSB82  RSBS2A°  0-3° 85 16 85
Site SOIL. RSBE2  RSBA2C 24-30° 9.3 16 . 93
Site SOI.  RSBe4  RSBA4A o3 10 18 10

Gradient CORPORATION



Ousite Main Facility Area
Post-Remediation Arsenic Data Set
_Construction Worker 2

l Post-Remaediation UCL (mg/kg)

159 |

Samples removed Past-remediation

. .-for Lead. Arsenic Conc.
Exposure Area MATRIX Station SAMPLEID DEPTH Arsenic  Lead . . Remediation {mg/kg)
Site SOIL CSB30 - CSB3oC 12-15 11 15 - 11
Site SOIL CSB38  CSB3sB . 69" 44 15 44
Site SOiL CSB3g  €sB3gC 12-15" 5.8 15 5.8
Site SOIL CSB42  CSB42C 12-15° . 78 15 7.8
Site SOl RSB72  RSB72B 316" 7 15 7
Site SOIL RSB72  RASB72C 24-30" 82 15 8.2
Site SOl CSB27 CSB27C . 12-15" 6.4 14 64
Site SOIL . CSB28 CSB28A - 09" 4.4 14 4.4
Site SOIL CSB28  CSB28A-D 2427 65 - 14 6.5
Site SOIL €SB38  CSB-38AB  69° .79 14 79
Site SOIL CSB40  CSB40C 12-15 11 14 1
Site SOIL RSB27  RSB27A o3 8.1 14 8.1
Site SOIL RSBZ7 RsSB278 a10 65 14 65
Site SOIL CSB27  CSB27B 69" 85 13 8.5
Site SOIL CSB28 CSB-28A-B 69" 5.1 13 5.1
Site SOIL CSB30 CSB-30AE  36-39" 6.6 13 6.6 -
Site SOIL C€SB3c  CSB3oB 69" . &7 13 6.7
Site . SOIL . RSB19 RASB19B 310" ‘6.8 13 6.8
Site SOIL CSB24  €SB24C 12-15° 44 12 4.4
Site _SOIL  €SB38  CSB-38A-D 2427 25 - 12 25
.Sita SOIL. RSB84  RSB84C 24-30" 57 12 57
Site SOIL CSB23 €SB23B 69" 7 11 7
Stta SOIL.  CSB42  CSB42A 03 23 - 11 23
Site SOiL. CSB42  CSB42B 69" 73 11 73
Site SOIL ‘RSB19  RSB19A o3 7 1 7
Sita SOIL  RSB81., RSB8IC 24-30" 7. . £ ST
Site SOIL RSB83  RASBEs38 310° 74 11 T 74
Site SOIL €SB23  CSB23A 03" 75 10 75
Site SOIL  CsB31  €SB3I1C 12-15° 67 10 6.7
Site SQIL CcsBi4 CSB14B - 6-9° 5.7 -98 57
Site SOIL ~ CSB22 ° CSB22C 12415° . 6.6 98 6.6
Sita SOIL CSBi5  CSB15A 03 7 9.6 7
Site SOIL RSBa85  ASBESA o3 74 .1 74
Site SOIL. CSB41  CSB41B 69° 7.6 89 76
Site SOIL  CSB41  CSB41C 12-15° 63 8.8 6.3
Site SOIlL. ASBA8S  RSBESC 24-30° 7 . 87 7
Site SOIL RASB8S  ASBasB 310 67 82 - 67
Site SOIL CSB22  CSB22A 03 63 8 63
Site SQIL CSB22  CSB22B 69" 6.7 7.7 6.7
Site SQIL RSB76  RASB76A 03" 24 47 24
Appentia_Dxls, Site lodiv, VY2005 Page 6 of 6 Gradient CORPORATION



Grassy Area Soil and Sediment combined (0-6)
Post-Remediation Arsenic Data Set
. Groundskeeper and Site Worker

Post-Remediation UCL (mg/kg)

Samples removed  Post-remediation
As Conc for Lead Arsenic Conc.
__MATRIX DEPTH Station {mg/kg) Remediation {mg/kg)
SED 0-6" RASED1? 310 x 5
SED 06" RSED2 713 X 5
SED 06" - RSED3 740 x 5
SED 0-6 RSED4 2300 X - "5
SED 0-6* RSEDS 1230 x 5
SED 06" RSED7 170 x 5
SED 0-6 RSEDS 159 x 5
SED - o6 ASEDS 124 X 5
SED 06" RSED10 96 x §
SoiL 0-3° BSB1 5.5 5.5
soiwL - 03 BsB2 13 13
SOIL 03" BSB3 7 7
"SOIL 0-3* BSB4 18 16
SOIL 0-3° RASB1 N 1
sqiL 0-3 ASB10 14 4
"SOIL 0-3* RSB11 - 13 13
SOIL 03" ‘ASB13 1 -1
SOIL 03" RSB16 13 13
SQIL -3 RsB2 14 14
SOIL 03" " RSB21 8.3 83
. 8QiL ¢-3* ASB24 20 20
SQIL. 03" Asss 9.1 9.1
SOIL o3 ASB30 . 15 15
" SOIL 0-3" ASBas 10 10
soiI. 0-3* RSB36 9.2 9.2
SOIL o-3* AsBag 10 10
SOIL o2 ASB4 2 -]
soiL - og RSsSB40 19 19
SOl -2 RASB41 10 10
saL T o3 RSB43 15 15
soL . ¢3 ASB43 . 20 20
Tell 0-3" RSB44 9.5 9.5
SOIL o-a* RSB45 ‘6.1 6.1
SO o-2" RSB46 a3 a9
SOIL 03" ASB4g 20 20
SOlL o3 RSBs 10 10
SO o3 ASBs0 ag 38
- 8OIL 0-3* RSB51 169 169
el R o RSB6 2 2
SOIL o3 RSB7 14 14
Soi o3 RSB-70 72 212
SOIL -3 RS8s 23 23
SOl (12c ASB9 96 96
20UTRAppendiz_DxK\Grassy Sunace
sapms Page 1 of 1
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Grassy Area Soil 0-30") .
Post-Remediation Arsenic Data Set
Construction Worker 1 and 2

LPost-Hamediation UCL (mg/kg) 24.0 j ‘ '
Samples removed  Post-temediation
. ] for Lead Arsenic Cong.

MATRIX  Station DEPTH Arsenic  Remediation (mgkg) I

SED  RSED4 06 2300 x 5

SED RSEDS 06 . 1230 x 5

SED  RSED5 612 3880 X 5

SED RSED3 06" _ 740 x 5 I

SED RSED2 06 © T3 - x g

SED RSED7 06" 170 x 5 ;

SED RSED8 06" . 159 x 5 |

SED RSEDS 06 - 124 X - § I

"SED  RSEDt - 6&-12° ' 263 x 5

SED  RSED10 06" 96 x 5

SED RSED8  6-12° © 103 x 5

SED  RSED7 612 . 78 x 5 I

SED . RSED1 05" . : 310 "x " 5. ‘

SED  RSED4 612 : 531 x 5 .

SED RSEDI0 61z . 61 x 5 I

SED  RSED9  6-12° - 50 x 5

SOiL  RASB9 o3 96 x 5 :

SOl  RsSB70  3-10° 323 x 5 ) f

SOiL  RsBS1 09" 169 x 5 - _ I |

SED. RSED3 61z : 184 x 5 ' }

SOl RSB70 03 212 x s |

SOIL  RSB50 03 : 38 x 5 ]

SOIL  RS\s1 3-10° 7 7 I

SED  RSED2 612" 229 229

SOI.  ASB9 3-10° 27 27 ’

SOl RSBS1 24-30° 43 43 |

SOl Rsa4 o3 22 = : I

SOIL  ASB24 63" 20 : . 20 :

SOIL  RSB6 03" 22 22 - ‘

SOIL RSB0 o3 14 14 _

SOIL  BsB2 03 13 : 13 _ . T l

SOIL . RsSB7 03 14 14 - :

SOIL RSB43 03 . 20 20 -

SOl RsE2 03" 14 14 I

SOIL  BSB4 o3 16 16

SOl RSB49 03" .20 _ 20

SOIL  RAsBs 03" 23 23

SOlL  RsBs 03 10 10 I ;

SOIL RSsSB40 o3 19 19

SOIL  RSBS0 3-10° 9 9

SOIL  RSB30 0-3* 15 .15

SOIL  RsB1 03 11 on I

SOIL RSBSO  24-30° 12 12

SOIL.  RSB42 0-3* 15 15

SOl  BSB4 3-10° : 12 12

SOl  RsSB4 310" 9.8 9.8 : I :

SOIL  RSB13 0-3* . 1 1 ‘

SOIL  RSB49 3-10° 14 : 14 |

SO RSBi& 03 13 13 I |

SOIL.  RSBi1 03* 13 3

SOIL  ASBE3 o3 9.1 9.1

SOl  RSB3 3-10° 7 7 ‘

SOIL  RAsB21 03 83 83 .
g TR DA Page | of 2 Gradient CORPORATION 3



20MMAppemiix_Dab\Gassy Al
LAl

Grassy Area Soil (0 -30")

Post-Remediation Arsenic Data Set
Construction ‘Worke: land2

240 |

r Post-Remediation UCL (mg/kg)

Samples removed  Post-remediation

for Lead Arsenic Conc.
MATRIX  Station DEPTH Arsenic  Remediation {mg/kg)
SOIL- RSB4S 03 K] 6.1
SOIL  RSB46 03" 39 3.9
SO  RSB44 o3 95 95
SOl  RSBES 310" 75 75
SOIL  RSB4t o-3 10 10
SOIL.  RSB8 310" 9.1 9.1
SQIL  RSB6 a-10" ] 9
SOIL  RSB24 3-10" 6.5 . 65
SOl  BSB1 - 2430 .10 10
SOIL  BSB3 03" 7 7
SOIL  RSB10 3-10* 6.5 6.5
SOIL  RSB45 310~ 10 10
SO RSB7 310" 6.8 6.8
‘SO RSB43 310" b 11
SOIL.  RASB3g o3 10 10
SQiL  ASB36 03" 92 9.2
SOIL  RSB46 3-10" 54 54
SOIL  RSB1 316" 62 6.2
SOIL - RSB42 310" 73 . 7.3
SOIL  Rsa2 3-10". 65 . 6.6
SOIL  RSB40 310" 7 7
SOIL  BSBi o3 55 55
SOIL  RSB30 310" . 74 74
SOIL  RsSB21 310" 72 72
SO RSB11 310" 5.1 5.1
SCI.  RSB13 ° 3-10° 5 5
SCIL.  RSB16 310" 5.6 5.6
SOIL RSsSB4t 3-10" 57 5.7
SO  A/sSB3g - a0 76 78
SOIL  BSB2 310" 51 ° 5.1
SOiL  BSB1T 310" 59 - 58
SOI.  RSB36 a-10 57 57
SOIL  RSB44 s-10° 8.9 8.9
SOIL . RSB35 o3 10 10
SOIL RSB35 310" 6.4 6.4
SOi.  BsSB3 310" 54 5.4
SQI. - RSB-70  24-30" 5.5. 55
Paga 2 of 2
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Onsite Main Facility Area .
Post-Remediation Arsenic UCL

Raw Statistics

Number of Valid Samples
Number of Unique Samples
Minimum
Maxirum .
Mezan
Median :
Standard Deviatiol
Variance i
Coefficient of Variation

- Skewness

. Gamma Statistics
k hat _
k star (bias carrected)
Theta hat ’
Theta star
nu hat
nu star
Approx.Chi Squars Value (.05)
Adjusted Level of Significance
-Adjusted Chi Square Value

Log-transformed Statistics
Minimum of lag data
Maximum of log data
Mean of log data.

Standard Daviation of log data
Variance of log data

RECOMMENDATION
Data are Non-parametric (0.05)

Use 95% Chebyshev (Mean, Sd) UCL

Appeadix_D.xle. She UCL. 5212005

Page 1 of !

Normal Distribution Test
300.00 © Lilliefors Test Statisitic 0317927
82.00  Liliefors 5% Ciritical Value - 0.051153
150 Dala not normal at 5% significanca level
18400 . _ L
11.43. 95% UCL {Assuming Nommal Distributian)
7.10  Student's-t UCL 13.10314
1757 _ '
308.86 Gamma Distribution Test
154 . A-D Test Statistic 2626617
6.80 A-D 5% Critical Value' 0.769287
K-S Test Statistic : © 0.225085
K-S 5% Critical Value . - 0.052932
172 Data do not follow gamma distribution
171  at 5% significance level
6.64 . .
6.70 95% UCLs (Assuming Gamma Distribution)
1033.10  Approximate Gamma UCL 12.31013
1024.10  Adjusted Gamma UCL - 1231448
950.80 . - :
005 - . Lognomal Distribution Test
95046 Lilliefors Test Stalisitic - . 0.159646
Lilliefors 5% Critical Value 0.051153
Data not lognormal at 5% significance level -
0.41 : :
5.21 95% UCLs (Assuming Lognormal Distribution)
212 95%H-UCL ] . 10.93425
" 0.64 95% Chebyshev (MVUE) UCL 11.99267
041 97.5% Chebyshev (MVUE) UCL 12.76967
: 99% Chebyshev (MVUE) UCL 14.29592
95% Non-parametric UCLs :
CLT UCL ' 13.09796
Adj-CLT UCL {Adjusted for skewness) 13.52381
" Mod-t UCL (Adjusted for skewness)  13.16957
Jackknife UCL C 1310314
Standard Bootstrap UCL 13.08214
Boatstrap-t UCL. _ " 13.95347
Hall's Bootstrap UCL : © 1418564
Percentile Baotstrap UCL 13.233
BCA Bootstrap UCL 13.72167
95% Chebyshev (Mean, SQ)UCL =~ 1585
97.5% Chebyshev (Mean, Sd) UCL  17.76551
99% Chebyshev (Mean, Sd) UCL 21.52468

Gradient CORPORATION




Grassy Area Soil and Sediment combined (0-6"")
. Post-Remediation Arsenic UCL

Raw Statistics
Number of Valid Samples
Number <f Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Caefficient of Variation
Skewness

Gamma Stafistics
k hat
k star (bias corrected) .
Theta hat
Theta star
nu hat
nu star - .
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Squarg Value

Log-transformed Statistics

Maxdmum of log data

Mean of log data

Standard Deviation of log data
Vardance of log data

AECOMMENDATION
Data are Non-parametric (0.05)

43.0
23.0
3.9
2120

11.0
40.6
1647.7
1.8
3.9

1.0

09

23.9
842
79.7
€0.1

0.0
59.5

1.4
" 54

0.9
0.8

Use 95% Chebyshev (Mean, Sd) UCL

AVBUAppembix D ais\Gassy Surtace UCT,
sams

l * Minimum of log data

Normal Distribution Test

- Shapiro-Wilk Test Statisitic

Shapire-Wilk 5% Critical Value ) .
Data not normal at 5% significance level -

95% UCL (Assuming Normat Distribution)
Student's-t UCL

Gamma Distribution Test
A-D Test Statistic :
A-D 5% Criiical Value
K-S Test Statistic
K-S 5% Critical Value
Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)
Approximate Gamma UCL
Adjusted Gamma UCL

Lognormal Distribution Test
Shapira-Wilk Test Statisitic -
Shapiro-Wilk 5% Critical Value
Data not lognormal at 5% significance level-

95% UCLs (Assuming Lognonna{ Distribution)

95% H-UCL
95% Chebyshev (MVUE) UCL

97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL

95% Non-parametric UCLs
CLT UCL
Aci-CLT UCL {Adjusted for skewness)
Mod-t UCL (Adjusted for skewness)

- Jackknife UCL

Standard Beotstrap UCL
Bootstrap-t UCL

Hall's Bootstrap UCL
Percentile Bootstrap UCL

. BCA Bootstrap UCL

95% Chebyshev {Mean, Sd) UCL
97 5% Chebyshev (Mean, Sd) UCL
99% Chebyshev (Mean, Sd) UCL

Page 1 of |

" 0.429

0.943

3253

4.247
0.779
. 026 -
0.139

29.4
29.69

Qss
0.943 -

24.83
30.18
35.44

32.36
3625
3319
32.59
3252
50.34
39.99
3348
.04
49.16
60.83
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Grassy Area Soil (0 - 30")

Post-Remediation Arsenic UCL

Raw Statistics

. Number of Valid Samples

Number of Unique Samples
Minimum

Maximum

Mean

Median

Standard Deviation
Variance

Coefficient of Variation
Skewness '

Gamma Staftistics
kK hat _
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
-Maximum of log data
Mean of log data
Standard Deviation of log data

_ Variancs of log data

RECOMMENDATION
Data are Non-parametric (0.05)

Use 95% Chebyshev (Mean, Sd) UCL

ABUHAAppendix, DxICiaRsy Al UCL

s

90

1.4
229
125
7.1

. 24.9
621.5
20
7.7

14
1.4

88 -

9.0
256.9
. 2487
2141
0.0’
213.6

0.3
54
21
0.7
0.5

Page l of 1

Normal Distribution Test
Lilfiefors Test Statisitic '
Lilliefors 5% Critical Valua
Data not normal at 5% significance level

95% UCL (Assuming Nommal Distrit:
Student's-t UCL

Gamma Distribution Test
A-D Test Statistic
A-D 5% Ciitical Value
K-S Test Statistic
K-S 5% Criticat Value

. Data do not follow gamma distribution

at 5% significance level

95% UCLs {Assuming Gamma Distribt
Approximate Gamma UCL
Adjusted Gamma UCL

Lognomal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not lognormal at §% significance le

95% UCLs {Assuming Lognomal Dis
95% H-UCL
95% Chebyshav (MVUE) UCL
97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL. ~

95% Non-parametric UCLs
CLT UCL
Adj-CLT UCL (Adjusted for skewness)
Mod-t UCL (Adjusted for skewness)
Jackknife UCL'
Standard Boatstrap UCL
Bootstrap-t UCL
Hall's Bootstrap UCL
Percentile-Bootstrap UCL
BCA Boatstrap UCL
85% Chebyshev (Mean, Sd) UCL
97.5% Chebyshev {Mean, Sd) UCL
99% Chebyshev (Mean, Sd) UCL
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" AppendixE

NHANES 2000 Blood Lead Data
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NHANES 2000 Data

The NHANES data for 1999-2000 was downloaded from the following website:

http://www.cdc.gov/richs/about/maior/nhan_es/nhanes99 00.htm | _

The blood lead data are in the file: "Lab 06 Nutritional Biochemistries".
The demographic data are in the file: "Demographics".
The demographic and blqod lead data were merged on the variable "SEQN".

Attached are the following _documeﬁts:

. The SAS Code used to calculate the blood lead summary statistics from
NHANES-2000 '
e - The SAS output with the blood lead summary statistics

e  Pages from the CDC NHANES-2000 Website

NHANES 2000 Dasa doc 1 ' Gradient CORPORATION



1

libname Datapath 'F:\Programs\RISK\NHANES\NHANES-2000\SD2 files';

*path to read in data set;

libname'Savepath 'F: \Programs\RISK\NHANES\NHAN?S 2000'-
: *path to save permanent SAS data set;

%= m e ———

" VARIABLE DEFINITIONS

Sample number: SEQN

sex: RIAGENDR (l=male, 2=female)

age_yr: RIDAGEYR :

age_mon: RIDAGEMN ) :

exam weight: WIMEC2YR Full Sample 2 Year Mec Exam Welght

interview weight: WTINT2YR Full Sample 2 Year Interview Weight

Perform blood lead statistics.

E— =

Data Working; .Set Datapath.Lab06d;

*Define age groups; . )
if 19 <= age_yx < 50 then age grp

= '19-49'
if 0 < age_yr < 7 then age grp = '0-6'
if 7 <= age_yx < 13 then age grp-= '7-12'
if 13 <= age_yr < 18 then age grp = '13-18°
if 50 <= age_yr then age_grp = '50+'

run;
Data Workiné; Set Working;

.PROC means VARDEF=weight noPrint;
var PbBR log_PbB; o
class age_grp gender ;
weight WIMEC2YR;
output out = Results

N =N log N
mean = mean log GM
std = SD log_GSD;
title 'NHANES-2000 PbB Stats';
run; :

Data Results; set Results;

&M = exp(log_GM);
GSD = exp(log_GSD) ;

PROC print;

var age grp gender N mean SD GM GSD;
nn;

e Wy wa W N

PUB_Swtmedoc 1
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SAS OQutput
NHANES-2000 PbB Stats 16:02 Thursday, March 24, 2005 1
- ‘OBS AGE_GRP GENDER N MEAN sD GM GSD

1 7970 2.09853 2.07540 1.65531 1.93286
.2 female 4057 1.70116 ° 1.44955 1.37220 . 1.88815
3 male 3913 2.51036 ~2.50208 2.01050 $1.86943
4 0-6 862 2.67822 2.46752 2.12546 ' 1.91423
5 13-18 1595 1.27326 0.95252 - 1.06667 1.78400 |
(Y 15-49 2408 1.87129 1.81359 1.49421 1.88889
7. 50+ 2046 2.73395 2.51335 - 2.25231 1.80717
8 7-12 1059 "1.77539 1.79584 1.44321 1.82163
9 0-6 female 3as’ 2.82480 2.32853  2.23381 1.93548
10 0-6 male 477 2.55869 2.56914 2.04100 1.89139
11 13-18 female 788 0.99169 0.59784 0.86798  1.67908

12 13-18 male 807 1.55128 1.13785 1.30746 1.75652
13 19-49 female 1324 1.37407 1.00448 1.15761 1.76878 |
14 - 19-49 male 1084 2.39029 2.26752 1.95038 1.80418
15 50+ female’ 1042 2.24692 1.46971 1.92010 1.74077
16 50+ male 1004 3.30157 3.25008 2.71270 1.78529
17 7-12 female 518 1.67485 2.18416 1.32850 1.83300
18 7-12 male 541 © 1.86365 1.36074 ]...55204 1.78897

203030
Nbancs2000_SAS.doc 1 Gradient CORPORATION
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Mational Health and Nutrition

iftanes Examination Survey
NCHS Home | NHANES Home | Participant | What's New ]| Survey Results
and Products | Data Sets | Health Professionals | Growth Charts | CDC/NCHS

Privacy Policy Notice | Accessibility | ea;cﬁ H HS | NCHS Definitions |
Contact us

NHANES 1999-2000 Data Files
Data, Docs, quebooks, SAS Code

EASTSTATS AtaZz

Surveys amf Datam '
ate Systems: :

Index

B Documentation
. B Analytic Guidelines

@ Contents of 1999-2000 Data Release (Updated March,
2005)

Description of Codebook Contents

a NHANES 1999-2000 Data Release Frequently Asked
‘Questions (FAQ)

B General Data Release Documentation

Ptess Rcmm F:

Plcwsﬁeieasasla - @ Readme File !
- | = Release Notes
Puhr}ﬁnggma B Weighting Notes
s -2 Products - _-
B Data
B Demographics and Weighting Data, Codebooks, SAS
Code
i & Examination Data. Docs, Codebooks, SAS Code
Lo _Bawnfaadi = Laboratory Data. Codebaoks. SAS Code. Sudan Code
ﬁdnh&ﬂcmt: -

& Questionnaire Data, Codebooks, SAS Code

ﬂdaha ncn::hata

tie=hiCaslivdivi-3R B Release Notes
visually disablad .

feneieraneasnte  NCHS releases public use data sets from the continuous NHANES
Viewe in two year groupings (cycies). This release does not contain all

' of the data collected on persons who participated in the survey

jl during those two years (9,965 persons). As more data becomes

Ypalth f-u[sm_g;_' ~ available it will be released on this webpage. These updates will

Sagr R pes g be documented on this site. Data processing, methodologic and

Hva*:gm_l_]e, ghelyirag  disclosure concerns are examples of the reasons why various

S Ml data components from NHANES 1999-2000 are not on this first

public use data release. When (and if) these concerns are

resalved, the data will be made publicly available.

.| 1-B6G-441-NCHS.,

For a number of reasons, the release of data from the current

hittp://www.cdc.gov/nchs/about/major/nhanes/nhanes99 _00.htm 3/29/2003
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NHANES will not be comparable to the approach used in previous
_NHANES studies. The data and documentation for the interview,
laboratory and examination components of the survey will be
released in numerous files to facilitate ease of use and access via
the Internet. This will require the user to merge files to create
analytic data sets. In addition, changes in the survey design and
~ implementation necessitate analytic guidelines that differ from .
previous NHANES. Many of the past general analytic principles
still apply, but with adjustments for the new survey design.and
taking into account more recent statistical practices and N
procedures. The guidelines will be revised on various occasions
as new issues are raised and addressed by NCHS staff. Users are
encouraged to regularly check this site for updates on available
data, documentation and guidelines for use of the data.

NHANES data in this release are in SAS transport file format. To
access this data in any version-of SAS, use the XPORT engine. It
is recommended that you copy the transport files to a permanent
'SAS library. Far example, assuming you have downloaded the
Body Measures exam data to the folder "C:\NHANES", you can
use the following SAS code to copy the Body Measures Exam
Data:

" LIBNAME XP XPORT "C:\NHANES\BMX'.XPT“ ;
- PROC COPY IN=XP OUT=SASUSER;
RUN; '

" NHANES documentation and.codebooks are in Adobe Acrobat
- PDF. If you do not have a current version of Acrobat Reader, a
free copy may be obtained from the Adobe.web site.

B Demographics File (NOTE: Clicking on the hyperlinks below
will ftp self-extracting zip files. The zip files include the SAS
transport file, codebook and documentation listed after each
hyperlink.)

m Demographics Variable List (updated July, 2004)

# Demographics ICadebook|= Doc, Freqs, Data]
(Updated July, 2004) ’ .

a Examination Files (NOTE: Clicking on the hyperlinks below
will ftp self-extracting zip files. The zip files include the SAS
transpart file, cadebook and documentation listed after each
hyperlink. You can also download the codebook,
documentation, frequencies or dataset for a particular
examination component independently. The mdependent files
are not zip files.)

R General Documentation on Exammatlon Data
@ Variable List, SAS Code Example

& Audiometry [Subsample] (updated March 2005)
Balance [Subsample] (Updated March 2005)

@ Bioelectrical Impedance Analysis [Codebook, Doc, Fregs,
Data]
@ Blood Pressure [Codebook, Doc, Fregs, Datal

m Body Measures [Codebook, Doc, Freqgs, Data]

http:/iwww.cdc.gov/nchs/about/major/nhanes/nhanes99 00.htm
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Cardiovascular Fitness_ [Codebock, Doc, Fregs, Datal

Compesite International Diagnostic Interview .

{Generalized Anxiety Disorder) [Subsample] (uUpdated

March 2005)

Composite Internaticnal Diagnostic Interview (Major
Depression Module) [Subsample] (Updated March 2005)

Composite International Diagnostic (Interview Panic

Disorder Module) [Subsamplée] (updated March 2005) oo
Dietary Interview {Individual Foods File) [ Codebook, =
Doc, Fregs, Formats, Format Doc, Data) (Updated May, 2004)

Dietary Interview {Total Nutnents) [Codebook, Doc,

Fregsz Data] (Updated May 2004)

Lower Extremity Disease (Ankle Brachlal Blood Pressure

.Index) [Codebook, Doc, Fregs, Datal

Lower Extremity Disease (Peripheral Neuropz_lthv)
[Codebook, Doc, Fregs, Data]

Muscular Strength [Codebook, Doc, Fregs, Data]

Oral Health_(Dentition Section) [Codebook, Doc, Fregs,
Data] '
Oral Health (Periodontal Sectlonl [Codebook Doc,
Fregs, Data] .

Oral Health (Recommendation of Care/Referral Section

- [Codebook, Doc, Freqs, Data]

Shared Exclusion Questions |Codebook, Doc‘ Freqs,
Data]

Vision Exam [Codebook, Doc, Fregs, Data] (New)

Laboratory Files (NOTE: Clicking on the hyperlinks below will
ftp self-extracting zip files. The zip files include the SAS
transport file, codebook and documentation listed after each
hyperlink. You can also download the codebook,
documentation, frequencies or dataset for a partxcular
examination component independently. The mdependent files
are not zip files.) . ' g —
General Documentation on Laboratory Data l

Variable List, SAS Code Example, Sudan Code Example : s
(Updated March, 2005) ° A

Laboratory Procedures Manuals (New)
Phlebotomy [Codebook, Doc, Freqs, Data]
PHPYPA Urinary Phthalates [Subsample]

Urine Collection (Pregnancy) [Codebook, Dac, Freqs,
Data]

Lab 02 Hepatitis C [Codebook, Doc, Freqgs, Data]

Lab 03 Human Immunodeficiency Virus [Codebook, Doc,
Freqs, Data (Updated January, 2005)

Lab 05 Chlamydia and Gonorrhea [Codebook‘ Dac,
Fregs, Datal

Lab 06 Nutritional Biochemistries [ Codebook, Doc,

_ Freqs, Data] (Data File updated June, 2004) Notice to Users -

Lab 06HM Heavy Metals [Subsample] (updated August, 2004)
Lab 07 Latex [Codebook, Doc, Freqs, Data]

http:/fwww.cdc.gov/nchs/about/maj or/nhanes/nhanes99_00.htm 3/29/2003
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A Lab 09 Herpes I & II [Codebook, Doc, regsz atal
(Updated August, 2004)

2 Lab 10 Glycohemoglobin LCodebook Doc, Freas Data]j
& Lab 10AM Plasma Glucose [Subsample] (uUpdated February,
2005)
@ Lab 11 C-Reactive Protein |Codebook, Docg, Fregs, Datal
8 Lab 13 Total Cholesterol [Codebook, Doc‘ Fregs, Data]
~ {Updated September, 2003)

®m Lab 13AM Trlglycerldes |Subsan_TQlel (Updated February,
2005)

®m Lab 16 Urlnag Albumm and Creatinine ]'Codeboak Doc,
Fregs, Datal
E Lab 17 Cryptosporidum and Toxoglasma ICodebookz
Doc, Freqgs, Data]

@ Lab 18 Biochemistry Profile and Hormones |Codeboak‘
Doc, Freqs, Data] (pata File updated February, 2003)

H Lab 18T4 Thyroid-Stimulating Hormone and Thyroxme
[Subsample] (New)

® Lab 19 Measles, Rubella, and Varicella [ Codebook, Doc,
Freqs, Data] (updated January, 2005)

.8 Lab 22 Hair Mercury [Codebook, Doc _Freqgs, Datg_‘l'

(Updated February, 2005)

B Lab 25 Complete Blood Count I'Codebook, Doc, Freqgs, -
Data] (updated August, 2004) - :

‘m Lab 26 Pesticides [Subsample]

Lab 28 Dioxins [Subsample]

= Questionnaire Files (NOTE: Clicking on the hyperlinks below .

will ftp self-extracting zip files.. The zip files include the SAS
transport file, codebook and documentation listed after each
hypertink. You can also download the codebook, - '
documentation, frequencies or dataset for a particular
examination component independently. The independent files
are not zip files.)

General Documentation on_Questionnaire Data

B Variable List, SAS Code Example (Updated March, 2005)
8 Acculturation [Codebook, Doc, Freqs, Data]

® Alcohol Use [Codebook, Doc, Fregs, Datal
Audiometry [Codebook, Doc, Fregs, Data]

Balance [Codebook, Doc, Freqs, Datal
= Blood Pressure [Codehook, Doc, Fregs, Data]

8 Cardiovascular Disease and Health [Codebook, Doc, '
Fregs,Data]

® Cognitive Functioning [Codebook, Doc, Fregs, Datal
" (New)

Current Health Status [Codebook, Doc, Freqs, Data]
a1 Dermatology [Codebook, Doc, Fregs. Datal
Diabetes [Codebook, Doc, Fregs. Data]

@ Diet Behavior & Alcohol Consumption [Codebook‘ Doc,
Freqs, Datal (Updated September, 2003)

‘= Dietary Supplement Use [DSQ Readme, Doc, Doc

http:/fwww.cdc.gov/nchs/about/major/nhanes/nhanes99_00.htm
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Dats] (Updated October, 2004)

o

= File 1: Supplement Counts [Codebook, Fregs, Datal

@ File 2: Participant's Use of Supplement [Codebook,
Freqgs

File 3: Supplement Information [Codebook, Freqgs]
File 4: Ingredient Information [Codebook, Freqs]
8 File 5: Supplement Blend [Codebook, Fregs]

Drug Use [Codebcok, Doc, Fregs, Data] :

Early Childhood [Codebook, Doc, Freqs, Datal

Family Smoking [Codebook, Doc, Freqs, Data] (New)
Food Security [ Codebook, Doc, Frags, Datal (New)
Health Insurance [Codehook, Doc, Freqs, Datal (New)
Hospital Utilization [ Codebook, Doc, Fregs, Data]l

Housing Characteristics rCodebook Doc, Freqs, Data]
(New)

‘Immunization [Codebook, Doc, Fregs, Data]

Kidney Conditions [Codebook, Doc, Freqs, Data]
Medical Conditions [Codebook, Doc, Freqs, Data]
Miscellaneous Pain [Codebook, Doc, Fregs, Data]l
Occupation [Codebook, Doc, Freqgs, Datal

Oral Health [Codebook, Doc, Fregs, Data]
Osteoporosis [Codebook, Doc, Fregs, Data]

Analgesics Pain Relievers [Codebook, Doc, Fregs, Data]

Pesticide Use [Codebook, Doc, Fregs, Data) (New)
Physical Activity [Codebook, DocL Freqgs, Datal (Revised
September 2004) :

Physical Activity Individual Activities File [Codebook‘
Doc, Freqgs, Data] (New) :

Physical Functioning [Codebook, Doc, Fregs, atal
Prescription Medications [Codebook, Doc, Freqs, Data]l

Reproductive Health [Codebook, Doc, Fregs, Data]l
{(Revised September 2004)

"Respiratory Health/Diseasa [Codebook, Doc, Freqs,

Data]

Sexual Behavior [Codebook, Doc, Freqs, Data]

Smoking and Tobaceo Use (MEC )" [Codebook, Doc,
Fregs, Data]

Smoking and Tobacco Use LCodebook Doc, regs, Datal
{Data File Updated February 2003)

Social Support [Codebook, Doc, Freqs, Data]
Tuberculosis [Codebook, Doc, Freqs, Data]
Vision [Codebook, Doc, Fregs, Data] (New)
Weight History [Codebook, Doc, Fregs, Data]

NCHS Home | NHANES Home | Participant | What's | New Survey Resuilts

and Products | Data Sets | Health Praofessionals |
Growth Charts | CDC/NCHS Privacy Policy Notice | Accessibility
Search NCHS | NCHS Definitions | Contact us

httn:/fwww.cde.gov/nchs/about/maiar/mhanscmhanecQC 0N him
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DATA VALIDATION REPORT
OF
SOIL AND GROUNDWATER SAMPLES |
COLLECTED ON JANUARY 22-25, 2007
FOR '
INORGANIC AND CONVENTIONAL J;NALYSES

Sample Delivery Group No. 07012310, 0701324, 0701330, 0701343, 0701349, 0701350,
0701366, 0701376, 0702044, and 0702174

PREPARED FOR:

- Refined Metals Corporation
. Beech Grove, Indiana

PREPARED BY:

ADVANCED GEQSERVICES CORP.
WEST CHESTER, PENNSYLVANIA

March 27, 2007
Project Number 2003-1046-09



- DATA VALIDATION REPORT
INORGANICS

INTROGUCTION

This data validation report addresses the inorganic results from groundwater and soil samples
collected January 22-25, 2007, as part of the RMC Beech Grove, Indiana, Citizens Gas January
2007 sampling event. The groundwater samples were analyzed by Trimatrix in Grand Rapids,
Michigan for antimony, arsenic, lead, and manganese by U_SEPA SW-846 method 60204, and
calcium, iron, magnesinm and sodium by USEPA SW-846 method 6010A. The data were
reported by Trimatrix under sample delivery group (SDG) 07012310, 0701324, 0701343, and
0701366. The soil samples were analyzed by Trimatrix in Grand Rapids, Michigan for
antimony, arsenic, cadmium, chromium, lead and selenium by USEPA SW-846 method 6020A,
and arsenic, barium, cadmium, chromium, lead, mercury, selenium and silver by USEPA SW-
846 method 7470A and 6020A. The data were reported by Trimatrix under sample delivery
group (SDG) 0701330, 0701349, 0701350, 0701376, 0702044, and 0702174.

This revier has been performed with guidance from the Indiana Department of Environmental
Mandgement’s Guidance to the Performance and Presentation of Analytical Chemistry Data (July

1998) and the U.S. EPA’s National Functional Guideline for Inorganic Data Review (Feb. 1994).

The findings presented in this report are based upon a review of all data supplied by the
laboratory. ar

1. Timeliness

All samples were prepared and analyzed within holding time limits of 6 months.

2. Sample Preparation

All sample preparation procedures were in accordance with the method protocols.

3. Calibration

The instruments were standardized according to the analytical method using one blank and a
single calibration standard for each element. All calibrations (ICVs) were performed as required
- and met the criteria for acceptance. '

Page 2




4. Reference Control Samples/Calibration Verification

Reference control samples (CCVs) are digested and analyzed along with the samples to verify the

" efficiency of laboratory procedurcs All recoveries met the acceptance cnterla for control -
samples :

5. Blanks

Total iron was detected in the method blank (0700868-BLK 1) associated samples EB-1-012207,
EB-3-012307, EB-5-012407, and EB-7-0125-07 were qualified’(U) for total iron.

Dissolved iron was detected in equipment blank (EB-7-0125-07) assoc1ated sample MW-11 was
qualified (U) for dissolved iron.

Total lead was detected in the equipment blank (EB-3-012307) associated samples MW-12,
MW-1, MW-6D, MW-10, and MW-6D-D were qualified (U) for total lead.

Total antimony was detected in equipment blank (EB-5-012407) associated sample MW -4 was
qualified (U) for total antimony.

Silver, SPLP, was detected in the continuing calibration blank (7020608-CCB1) associated
sample CSB-33-F was qualified (U) for silver.

"

Arsenic, SPLP, was detected in the method blank (0700930—BLK1) assomated samples CDB 28-
E, CSB-11-F, and CSB-3-G were qualified (U) for arsenic.

_Selemum was detected in the continuing .cahbranon blank (7013057-CCB2) and equipnient
blank (EB-6-012507). Associated sample CSB-2-E for continuing calibration blank (7013057-
CCB2; and CSB-2-D, CSB-2-E, CSB-2-F, and CSB-2-F-D were qualified (U) for selentum.

Antimony was detected in the method blank (0701224-BLK 1), equipment blank (EB-2-012307),
equipment blank (EB-4-012407), and equipment blank (EB-6-012507). Associated samples
CSB-10-M and CSB-2-H for method blank (0701224-BLK1); CSB-10-J, SCB-10-K, CSB-10-K-
D, CSB-12-F, CSB-10-M, and CSB-12-K for equipment blank (EB-2-012307); CSB-38-A-F,
CSB-38A-G, CSB-33-F, CSB-33-F-D, CSB-51-H, CSB-51-1, and CSB-51-] for (EB-4-012407);
and CSB-11-E, CSB-11-F, CSB-2-E, CSB-2-F, CSB-2-F-D, CSB-2-G, AND CSB-2-H for
equipment blank (EB-6-012507) were qualified (U) for antimony.

Cadmium was detected in equipment blank (EB-2-012307), equiprhent blank (EB-4-012407),
and equipment blank (EB-6-012507). Associated samples CSB-10-K, CSB-10-K-D, RSB-26-C,

. and RSB-26-D for equipment blank (EB-2-012307); RSB-78-E, RSB-78-F, and RSB-78-E-D for

Page 3
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6. Duplicate Analysts

The relative percent differences (RPDs) were within the laboratory control limits. -

7. Field Duplicates

Sample MW-6D/MW-6D-D, MW-5/MW-5-D, and CSB-33-F/CSB-33-F-D were field duplicates.
Relative percent differences (RPD) were calculated when both concentrations were greater than five
times the reporting limit (RL); otherwise, the difference between the two concentrations was
calculated. The criteria 0£25% RPD or 1.5 x RL for aqueous and 40% RPD or2.5 X RL for solid
samples were applied. _

8. Matrix Spike Analysis

The matrix spike (MS) percent recoveries were within the QC limits of 80-120 percent (aqueous
matrices), with the exception of the following:

Parameter %R MSor MSD Associated Samples
Sulfate 4% MS ~ MW-2D
Sulfate 3% MSD : MW-2D

The assaciated sample results and reporting limits were qualified as estimated (J/UJ) when the
%R was less than the lower QC limit.

9. Laboratory Control Sample (LCS)

The laboratory control sample (LCS) percent recoveries were within the QC limits of 80-120
percent.

10. Additional comments

MW-6 sulfide bottle broke during transport to the laboratory, the well was not re-sampled.

Page 8




DATA VALIDATION REPORT
VALIDATION SUMMARY

SUMMARY
All the data is useable as qualified.

DATA QUALIFIERS

The following qualifiers were used to modify the data quality and usefulness of individual
analytical results.

U - The analyte was not detected at the given quantitation limit.

J - The analyte was positively identified and detected; however, the
concentration is an estimated value because the result is less than the
quantitation limit or quality control criteria were not met.

u - ' The analyte was not detected; the associated quantitation limit is an
estimated value.

D - The value was obtained from a reanalysis of a diluted sample.

E - Concentration reported is estimated, the concentration exceeded the

instrument’s calibration range. The sample should be diluted.

R - The value reported has been rej ected.

DATA ASSESSMENT

Data review was performed by an experienced quality assurance scientist mdependcnt of the
analytical laboratory and not duectly involved in the project.

This is to certify that I have examined the analytical data and based on the information provided
to me by the laboratory, in my professional judgment the data are acceptable for use except
where qualified with qualifiers which modify the usefulness of those individual values.

\q 'n? 7 ‘O?
Date

27/2007
ality | Assurancc Manager// Date '
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RMC Beechgrove
1/2007 Soil Sampling
Tnmatnx #0701350 - 0701376, Project #2003-1046

Sample Location CSB-33-F - CSB-33.F-D CSB-33-N CSB-33-N-D CSB-28-1 CSB-28-E
Lab ID 0701350-01 0701350-02 0701350-03 0701350-04 0701350-05 0701350-06
Sample Date 1/24/07 1/24/07 1/24/07 1/24/07 1/24/07 1/24/07
Matrix Sail Soil Soil Soil Sail Soil
Remarks FD of CSB-33B-F FD of CSB-33B-N
Parameter Units Result Q RL Result Q RL Result{ Q { RL Result Q { RL Result Q| RL| Result | Q RL

L:PiMetaly A SR S e i i
Arsenic me/L 00034 | ] 0.001 ] 0.0034 0.001 NA NA NA 0.0023 | U | 0.001
Barium mg/L 0.19 0.001 0.1 0.001 NA NA NA 0.23 0.001
Cadmium mg/L 0.0001 I 10.000210.00012¢ J | 0.0002 NA NA NA 0.000065[ J | 0.0002
Chromium mg/L 0.008 0.001 { 0.0059 0.001 NA NA NA 0.0053 0.001
Lead mg/L 0.0048 0.001 | 0.0094 0.001 NA NA NA 0.0079 0.001
Mercury mg/L U | 0.0002 U | 0.0002 NA NA U | 0.0002
Selenium jmg/L 0.001 0.001 U | 0.001 NA NA 0.001
mg/l. 0.000089 ] U | 0.0002 U | 0.0002 NA

B nio) paliE e i s e e T n';r imxan:\-.. 2 '5@-;"3?5.‘1.:1"*'"’{' R PR
Bulk Densxty g/mL NA NA 1.88 NA
Percent Moisture  |% wet NA NA 9.8 0.1 NA
pH pH Units NA NA 7.5 1 NA

0701350, 0701376 Table.xls

QA Scientist

Date,f[ IL/ZeD7



RMC Beechgrove

1/2007 Soil Sampling

Trimatrix #0701350 - 0701376, Project #2003-1046
Sampte Location CSB-11-F CSB-11-R CSB-3-N - CSB-3-G
Lab ID _ (0701376-01 0701376-02 0701376-03 . 0701376-04
Sample Date 1/25/07 1/25/07 1/25/07 . 1/25/07
Matrix Soil Soil Soil Soil
Remarks
Parameter Result Q RL Result Q | RL | Result Result
SPLE Metalsfifina ki ne i eniiotrrin ER e R
Arsenic 0.0012] U | 0.001
Barium 0.024 0.001
Cadmium U 0.0002 0.000076
Chromium 0.0023 0.001 0.0037
Lead 0.0026 0.001 0.012
Mercury U | 0.0002
Selenium 0.0009| ¥ | 0.001 0.00099
Sllvcr U | 0.0002
Bu\k Density _ NA
Percent Moisture  |% wet NA
pH pH Units | NA

060. 701376 Table.xls QA Scxcntlst Zoj 7%%# Date 3 , 2. / % .B




o _ - T e
M S B TE E hE Em B = ..
. RMC Beechgrove ] of2
172007 Soil Sampling
Trimatrix #0701330, 0701349, 0701365, 0702044, and 0702174, Project #2003-1046
Sample Location RSB-17-C RSB-17-D CSB-10-) CSB-10-K CSB-10-L C5B-10-K-D CSB-12-D CSB-12-E CSB-12-F
Leb ID 070133001 0701330-02 0701330-03 0701330-04 0701330-05 0701330-06 0701330-07 0701330-08 0701330-09
Sample Date 1/23/2007 11232007 11232007 1/23/2007 1/23/2007 12312007 112372007 12312007 1/23/2007
Matrix Soil Soil Soil Soil Soil Soil Sail Soil Sail

FD of CSB-10-K )
Resuh | Q | RL| Resut | Q | RL | Result | Q@ | RL| Resut { Q | RL | Result { Q RL

Remarks

Resu-ll

‘|Antimony . . . . 20 0.3 |
Arsenic 290 1 24 0.1 13 0.1 ) 0.1 6.7 0.1 . . { |
Cadmium : 67 04 230 2 12 0.2 0.34 U o2 0.6 02| 035 Uy 02 NA NA NA
Chromium mg/kg NA NA NA NA NA NA NA NA NA
Lead mg'kg NA NA NA NA NA I NA NA NA NA
|Seienium mg/kg NA NA NA NA NA NA NA NA NA
Sample Location . RSB-26-C RSB-26-D EB-2-012307 CSB-38-D CSB-38-E CSB-38.F CSB-38A-F . CS5B-38A-G CSB-33-D
Lab ID 0701330-10 0701330-11 0701330-12 0701349-01 0701349-02 0701349-03 0701349-04 0701349-05 0701349-06
Sample Date 11232007 11232007 - 1230007 112472007 11242007 1242007 112472007 1/24/2007 1/24/2007
Matrix Soil Soil Aqueous Soil Soil Soil Soil Soit Soail
Remarks Equipment Blank (ug/L)
Units Result | Q | RL| Result | Q | RL| Result [ Q RL Resuit { Q { RL! Resul¢ { Q J RL | Result | Q | RL | Result | Q | RL
i ! i n'i'-TC'f‘-."E?" 1 it ‘?c‘m-ﬁh? Bk .tr ! :-. :*rﬁ H i sl 3 'ﬂi’ml'_ﬁ'ﬁ.}fﬁn ] F'm;"st“'i 3 ; f;"}’?gﬁé"ﬂ':lﬁ—}—‘”ﬂ ..-.'!!'. i}
6.1 1 NA NA 1.2 U {03
Arsenic . 2 10 0.1 1.5 1 1.7 0.1 6.3 0.1 6.8 0.1 1.9 0.1
Cadmium mg/hg 0.22 Ujoz2] 038 ujgo2] o2 0.2 NA NA NA NA
Chromium my/kg NA NA NA . - 15 2 10 2 12 2 NA NA NA
Lead mgkg 24 U 1 22 uij ! 240 1 NA NA NA NA NA NA
{Selenium mg/kg NA : NA NA NA NA NA NA NA NA
|sampte Location C8B-33-E CSB-33-F CSB-33-F-D RSB-75-E RSB-75-F CSB-51-H CSB-51-1 C8B-51.) RSB-78-E
Lab ID 0701349-07 0701349-08 0701349-09 0701349-10 0701349-11 0701349-12 0701349-13 0701349-14 0701349-15
Sample Date 1/24/2007 172472007 1/24/2007 1/24/2007 112412007 1/24/2007 - 112422007 1/24/2007 124/2007
Matrix Sail Soil - Soil Soil Soil . Soit “Soil Soil Seil
Remarks FD of CSB-33-F ] :
Parameter Unlils Result | Q | RL| Resnit | Q | RL | Result | Q RL Result Result RL | Result | Q { RL | Result | Q RL
EPTT R e e e o P L e T e ; : ' TR,
JAatimony ~ Impie NA 076 |UJo3] 081 J U] 03 NA
Arsenic - mg/kg AN 0.1 73 I j0l il 3 0.1 5.7 0.1
Cadmium my/kg NA NA NA 0.61 Uj 02
Chromium mg/kg NA NA NA NA
Lead my/kg - INA 18 Ul 19 U i 110 u S
Selenium mp/kg ~ INA NA NA NA

. QA Scientist y Date ,3 '/‘2-(22

W\Gaealsys\OFICEAGCO\COMMONQA\RMC Becch Grove\DatsVal\2007 Sampling\0701330-2174 TABLE .



RMC Beechgrove 20f2
. 1/2007 Soil Sampling .
Trimatrix #0701330, 0701349, 0701365, 0702044, and 0702174, Project #2003-1046

RSB-78-E-D EB-4-012407 CSB-28-D CSB-28-E CSB-11-D CSB-11-E CSB-11-F CS88.2-D

Result

Q“RL

Sample Location RSB-78-F
Lab D 0701349-16 0701349-17 0701349-18 0701349-19 0701349-20 0701365-01 0701365-02 0701365-03 0701365-04
Sample Date 11242007 112472007 12472007 i 172412007 1/2472007 142512007 1/25/2007 /25,2007 172572007
Matrix Soil Soil Aquepus Soil Soil Soil Soil Sail Soil
Remarks FD of RSB-78-E | Equipment Blank (ug/L)
Purameter Units Resuli | Q { RL | Result | Q | RL Q Result | Q | RL| Result | Q | RL
Tora] BIRe : -
Antimony NA
Arsenic Ui uJ
Cadmium Ufloz] 05 | U|o02]| 619 02 NA NA NA NA NA 32 | U] 02
Ch i NA . NA 2 1 24 2 21 2 NA NA NA
Lead Ul 35 96 Ul 3 330 1 NA 15 U 1 | 58000 | U §2000] 280 V|10 43 Ul 2 | 72000 | U | 2000
Selenium NA NA NA NA NA NA NA NA 9.3 ul{ 0.2
Sample Location CSB-2-E CSB-2-F CSB-2F-D ~ CSB-3-F CSB-3-G EB-6-042507 RSB-17-E RSB-17-F CSB-12-H
Lab D 0701365-05 0701365-06 0701365-07 0701365-08 0701365-09 0701365-10 0702044-0) 0702044-02 0702044-03
Sample Date 172512007 112512007 112512007 17252007 172512007 172512007 12312007 /2312007 1/2312007
Matrix Soil Soil Soil Soil Soil Aqueous Soif Soil Soit
Remarks FD of CSB-2-F Equipment Blank (ug/L)

Units Resull

Result | Q | RL] Result | Q RL | Result | Q | RL

b e B s e S e A BT R T S PR RS 2 ;
JAntimony mghg | 9.6 | UI uijoa] n Jw]| o3 NA NA 94 1 NA [Na | 190 1.5
Arsenic mg/kg 13 ul| o [ ulj]oit 10 |13} 0.1 6.4 Ui ol 44 Ul ol 89 ] 43 0.1 é 0.1 22 0.1
Cadmium mgkg | 038 | U oz2]| 072 | U |o02] 067 | U | 02 NA NA 25 02 | 140 1 | o054 02 NA
Chromium mg/kg NA NA NA NA NA NA
Lead mp/kg 750 Ul 20 820 Ujl 2 850 Y 20 NA 65 U 2 33000 100 NA NA NA
Selenium ma/kg 042 uUj{ o2 0.61 o2 0.5 Ul 0.2 NA . NA 8.8 1 NA NA NA
Sample Location CSB-10-M CSB-12-G CSB-2.G CS§B-2-H CSB-12-1 €SB-12-1 CSB-12.K

LabID 0702044-04 0702044-05 0702044-06 0702044-07 0702174-01 0702174-02 0702174-03

Sample Date 172372007 /2372007 1/25/2007 172512007 ;142372007 1/23/2007 14232007

Mairix Soil Soil Soil Soil Sail Soil " Sail

Remarks

Parameter Units | Result Q Result | Q | RL | Resuit | Q | RL

Tolal MetRlkr e ik s A e Al hesalei) T B e e

Antimony my/kg 0.95 63 -

Arsenic mg/kg 14 0.1

Cadmium mg/kg NA

Chromium mp/kp NA
Lead mkg NA 1900 100 18 1 NA NA
|Selenium mp/kg NA NA NA NA NA

’y:\OFlCEAGC\COMMON\QA\RM_C Beech Orove\DataVal\2007 Sampling\0701330-2174 TABLE

Date j__[i._
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Report Number \i/ Laboratories, Inc:
07-052-2111 13611 “B" Street » Omaha, Nebraska 68144-3693 » (402) 334-7770 » FAX (402) 334-8121 - {1
www.midwestlabs.com n
REPORT OF ANALYSIS e
Meil to: | For: (10652) TRIMATRIX LABORATORIES INC il
TRIMATRIX LABORATORIES INC (616)975-4500 Date Reported: 02207 W
5560 CORPORATE EXCHANGE CT A e ot

Date Sampled: 01/25/07
GRAND RAPIDS M! 49512- BEECH GROVE

Lab number: 1269165  Sample ID: CSB-11-R

Level Detection - Aualyst-  Verified-
Analysis Found Units Limit Method Date Da(e

Respectfully Submitted

Heather Ramig/Sue Ann Seitz/Rob Terris
Prem Arora/Client Services
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£\ Midwest
\jl Laboratories, Inc: - ®

13611 B Street » Omaha, Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121 » www.midwestlabs.com

Particle Size Distribution Report

Project: BEECH GROVE | Report No.: 07-052-2111
Client: TRIMATRIX LABORATORIES INC
Sample No: 1269165 Source of Sample: Date; 01/25/2007
Location: CSB-11-R ‘ . Elev./Depth:
3 g £ £ - 1= e o o -] S ".3 S |
$ f2s£: f£2 =3 3 S § 83 8 238
- HiTHER NS HEE
LR e R Rl
80 T N
v 70 ] . IR : ‘ I NE 11
w ' \ HER R \ | IS
Z &0 T T T TR
- i : N RE: " ; [ b b
= 50 T T T ™ LI 14 T T T T T T
W , : A I T : . I N B 1 Y
& 40 T T TR
E 30 ' 1 1] 1] 3 1 1l 5 1 ] i ] 1 I \‘
: T r b b . IR EHREI N
) ¥ i 1 4 1 11 » 1 i 1 1
20 ? g A q i T T
R E e L L U
10 T T W T T T <
0 A U fel s QY
500 100 10 T 0.1 0.01 _ 0.001
‘ GRAIN SIZE - mm o
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 10 6.1 1.3 272 49.7 8.7
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO) '
3in. 100.0
1.5in 100.0 .
75 in. 100.0 _ ' ’
375i #14 lggg Atterberg Limits
¥ 333 PL= LL= Pi=
ﬁ%g ggg - Coefficients
#50 810 Dgs= 0.401 Dgo= 0.0842 Dgp= 0.0503
#100 66.8 D3g= 0.0251 D15= 0.0124 D1g= 0.0060
#200 58.4 Cy= 14.05 Ce= 1.25
Classification
Uscs= AASHTO=
Remarks
&
" (no specification provided) dure

Our reports and letters are for the axclusive and confidentiat use of our clients and may nat be reproduced in whole or in part, nor may any reference be made

o e npsy

to the werk, the rasuits, or the company in any advertising, news reiease, or cther public announcements without obiaining off gRot-waiten authorization,
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o N}/ Laboratories, Inc.

1361t B Street - Omaha, Nebraska 68144-36393 « (402) 334-7770 » FAX (402) 334-9121 « www.midwestlabs.com

_ Particle Size Distribution Report
Project: BEECH GROVE : Report No.: 07-052-2111

. Client: TRIMATRIX LABORATORIES INC _
~ Sample No: 1269165 Source of Sample: Date: 01/25/2007
' Location: CSB-11-R : Elev./Depth:
£ . - '
§ s 2% sf 5% 5 0z ggy o i
100 R Ay 1 ) ' ]
. - LR L E R BT okt L Fe ] A
T U Ll T L T T ( -1 T L T
X ] 4 U 1 g ] ) {] t ‘ ) 1 ] ]
w0 P ] TN 2 )l
. i | s | E i | E g E JIE
) U 1 L] (] U U 1 1 1 )
o 70 T R R T j " NI
Y o Rl R RN
uw : \ b I R X . d Lol o 4UEN
- 3 ) t o b ) : : [ 1 : Il
Z 50 L— ¥ T T T T T T T T
g i | f E - E : E I R R 11 3
v 40 \ : ol IL : v t l : : : : : \
i ; | ST X X Ao L N
0 T R T T T N
1 4 1 ) 1] ] {4 ] ] 1 r 1 1 ) \
R R TN
» ) i o I 0 i i ) 1 gl e
.1 T v TE T T e N
0 A T : . X i B 1 ,
500 100 10 1 0.1 0.01 - 0.001
GRAIN SIZE - mm .
‘ % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 1.0 6.1 7.3 27.2 49.7 3.7
SIEVE PERCENT SPEC." | PASs? Soil Description
I SIZE FINER PERCENT | (X=NOQ) :
3in. 100.0 '
1.5in. 100.0
I B 1 1000
-2/ 1. . Atterberg Limits
#4 99.0 - asemergLimes
43 938 PlL= LL= Pl=
ﬁég gg:g 5 Coefficients
#30 31.0 g5= 0.401 Dgg= 0.0842 Dsp= 0.0503
#100 66.8 D3p= 0.0251 D15= 0. 0124 D1p= 0.0060
#200 58.4 Cu— 14.05 Cc= 1.25
Classification
UsSCs= AASHTO=
Remarks
_ )
(no specification provided) . i ‘ﬁﬁre

Cur regorts and letters are for the axclusive and coniidential use of our clients and may not be reproduced in whole or in part, ner may any reference be made

to the work, the resulls, or the company in any 2dvertising, news rziease, or other public announcements without chtaining & fhdearan authorization,
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\[/ Laboratoﬁés, Inc.

Report Number

07-052-2110 13611 “B" Street » Omaha, Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121 N
www.midwestlabs.com ' (R
_ REPORT OF ANALYSIS N
Mail to: . - For: (10652) TRIMATRIX LABORATORILS INC &
TRIMATRIX LABORATORIES INC (616)975-4500 Do Reported: 0212107 1§
5560 CORPORATE EXCHANGE CT ' Date Sam led: 01/24/07
! GRAND RAPIDS MI 49512- BEECH GROVE at pled:
Lab number: 1269164  Sample ID: CSB-28-1
' Level " Detection | - Analyst-  Verified-

Analysis Yound Units Limit Method - : Date Date

Respectfully Submitted

Heather Ramig/Sue Ann Seitz/Rob Ferris
Prem Arora/Client Services
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2 Midwest
o \3 Laboratorles, Inc.

13611 B Street « Omaha, Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121 » www.midwestlabs.com

Particle Size Distribution Report

Project: BEECH GROVE Report Na.: 07-052-2110
Client: TRIMATRIX LABORATORIES INC '
Sample No: 1269164 Source of Sample: . Date: 01/24/2007
. Location: CSB-28-I . : Eiev./Depth:
£ .
s s 3% 2% & g s3g g 3%%
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—2—- 60 . ) L L 'l i1 Il 1 L 1 . 'L 0
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m ] 4 U 3 1 ) &, U ) ] t ] ] []
. ®) : ) S R R R : I I A L R N
o 40 ] t f R [ f i | 1 v | e
lu 1 I (] ] 4 1 » 1} 1 1 1 ] ) 1
n- 1} 11 L 1 1] [} ] 4 1 (] ] ) ! t
. 0 T TR T q
) v o p o h : ! h i O (&
20 f h : : : |' i i ' s : ] ] L w
, | N \ V R it Dl
. 1 EREI IR R IR R IRE
ol A A B A A " ! IR
500 100 10 1 0.1 0.01 -~ 0.001
GRAIN SIZE - mm -
% GRAVEL - % SAND % FINES
'l % COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 3.1 10.0 28.9 38.1 19.9
SIEVE PERCENT SPEC.” PASS? Soil Description
II SIZE FINER PERCENT | (X=NO)
3in. 100.0
1.5in. 100.0
e | e .
in H
. Atterberg Limits
l Al 1900 PL= L= Pi=
ﬁég g;% Coefficients
#50 : 82:4 085— 0.361 Deo— 0.0864 DSQ= 0.0415
I #100 69.0 D3g= 00113 D45= 00027  Dqg=
#200 580 CF Cc=
. " Classification
l UsCs= AASHTO=
' Remarks
* (no specification provided) zigure

Our reports and letters are for the exclusive and confidential use of our clients and & may not be repraducad in whole or m part1 nor may any reference be made

{o the work, the results, or the comgany in any advertising, news release, or other public announcements without obtaining our:gmbi-diftdnvauthorization.
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\3/ Laboratories, Inc;

13611 B Street » Omaha,

T

R R R Lo b

Lo LG

Nebraska 68144-3693 (402) 334-7770 » FAX (402) 334-9121 » www.midwestiabs.com

Particle Size Distribution Report

Project: BEECH GROVE Report No.: 07-052-2110
Client: TRIMATRIX LABORATORIES INC '
Sample No: 1269164 Source of Sample: Date: 01/24/2007
Location: CSB-28-1 Elev./Depth:
. .. '§ , £ £ 8 s e o
$ £ 27 =3 5= 3 5 § 288 8 ¢
o UL E PRI Tt g g
90 ¥ U s T T T r i A N ¥ H 1
1 ) I | I I t o e
] U I b 1 1 4 1 1 1 ) 1 ] ]
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500 700 10 0.1 001 0.001
GRAIN SIZE - mm
% GRAVEL. % SAND % FINES
% COBBLES CRS. FINE__| CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 3.1 10.0 28.9 38.1 19.9
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
3in 100.0
1.5 in. 100.0
75 in. 100.0
375 in. 100.0 Atterberq Limits
s 1009 PL= L= Pi=
#16 942 Coefficients
| s 5 Dgs= 0361  Dgg= 0.0864 Dgg= 0.0415
#100 69.0 D3g= 00113 Dq5= 0.0027 D10*
#200 58.0 Cy= Cc=
Classification
uscs= AASHTO=
Remarks

" (no specification provided)

Erydre

Our reports and letters are for the -xch.swe and confi denhal use of our clients and may not he reproduced in whole orin part nor may any referﬂnce be madﬂ
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Report Number \QI Laboratorles, lnc.
07-052-2109 13611 “B" Streat » Omaha, Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121 i
www.midwestlabs.com &
: REPORT OF ANALYSIS 1
Mail to: For: (10652) TRIMATRIX LABORATORIES INC |
TRIMATRIX LABORATORIES INC (616)975-4500 Dine Repottec: Dofaler W
6560 CORPORATE EXCHANGE CT - Date Sampled. 01/24/07
GRAND RAPIDS MI 49512- BEECH GROVE ate sample
Lab number: 1269163  Sample ID: CSB-33-N DUP
' Level Detection - Analyst-  Verified-

Analysis Found Units ' Limit Method Date Date

Respectfylly Submitted

Heather Ramig/Sue Aun Seitz/Rob Ferris
Prem Arora/Client Services
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\3/ 4 lzadl’faior'les, Inc;

13611 B Street » Omaha, Nebraska 6§8144-3693  (402) 334-7770 = FAX (402) 334-9121 » www.midwestiabs.com

Project: BEECH GROVE
Client: TRIMATRIX LABORATORIES INC

Particle Size Distribution Report

Report No.: 07-052-2109

Sample No: 1269163 Source of Sample: Date: 01/24/2007
Location; CSB-33-N DUP Elev./Depth:
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8 T O S TR R T T T
1 U 1l ] 1l [} t 1 ] 1 ] 1 ]
80 - - ] 13 1 { 1 n I. L : : L Il
' 8 B . i ' ‘\ vl
@ 70 : 4 —t ettt d A Ne—H
u-l 1 1 4 ] 1) [ 1 1 ] t 1 t i
= 1 ( R [ (] t t 1 [ t 1
Z & e - \
- R E LR IR
zZ % O L O T Ty ik
Q 40 L ) M S N ) : I I I 1 o=
o 1 1 t i 1 i N 1 ] ) 1 '
2ot HLE L ¢ B R O 1 AN
1 1 tl ) ] ] 1 1] ) ] 1 ) ) 1 ‘%N
] t {] (1 [ U t 1 \ t 1 [ (] \‘
20 T O ™ n T T %
o 11 1A S T
A R T T T e
0 L Uk e gk ML gl ey UBE
500 100 10 1 0.1 0.01 0.001
- GRAIN SIZE - mm .
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.4 5.2 11.1 28.7 33.0 216
SIEVE PERCENT spec.’ PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
3 in. 100.0
1.5in 100.0
75 in 100.0
375 in lgg.g Atterberg Limits
B = = P
g5 " cotcons
- Coefficients
hotd 306 Dgs= 0.502 Dgo= 0.108 Dsg= 0.0547
#100 65.6 D3g= 0.0114  Dq5= 0.002I D1g=
#200 546 Cu= Cc=
. Classification
USCS= AASHTO=
Remarks
* (no specification provided) Wigure

Our reports and letters are for the exclusive and confidential use of our clients and may not be reproduced in whole or in part, nor may any reference be made
to the work, the results, or the company in any advertising, news release, or other pubiic announcaments without obtaining our prior written authorizaticn.



\31 L'abélll'atorles, Inc.

13611 B Street » Omaha, Nebraska 68144-3633 « (402) 334-7770 » FAX (402) 334-9121 » www.midwestlabs.com

. Particle Size Distribution Report
Project: BEECH GROVE . 'Report No.:  07-052-2109
. Client: TRIMATRIX LABORATORIES INC
Sample No: 1269163 Source of Sample: Date: 01/24/2007
Location: CSB-33-N DUP Elev./Depth:
. f & s ‘e o
' s £2% s: 9% 2 s3g g 8%8
- CRTE D E R T 1 s
—T T T L 1 L) N ! T L v
| e b TP |l
8o . 1 A A " . " T
] t ] 1 i ] J {J i ] ) 1 ]
x 70 — - e : :r : T : — :
% ) . A I R d ' 4 1 g: ;
= 60 - t t -+ { : " 1 h ]
l: ; ) A S T \ ) I b .
] U U 1 1 [] g U t ’ ) 1 t -
z 50 =T T Lo 1 ~—1r s T T T T
i R HIERH BRI
o 40 lL : : A: f .L : : I ) : :_‘: 1 pos
. A S N
. | | : T: j: | 1 : R 3
1 Il 1 U J ) 1 1 ] \
20 —l 1 L —t |t a y 1 " Lt .
. \ A T - \ / H I I N ¢ Tode]
10 - , I R . ; -
oL L L TR E I [T T JUH
500 100 10 1 0.1 0.01 g.o01
GRAIN SIZE - mm
. % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT GCLAY
/ 0.0 0.0 g4 5.2 11.1 28.7 33.0 21.6
SIEVE PERCENT - | SPEC.” PASS? Soil Description
II SIZE FINER | PERCENT | (X=NO) '
Jin. 100.0
1.5 in. 100.0
g | i .
. m. X T
Atterberg Limits
II i s PL= L= PI=
ﬁ;g gég Coefficlents
#50 78:3 D85= 0.502 D60= 0.108 D50= 0.0547
I #100 65.6 D3g= 0.0114 D15= 0.0021 Dip=
#200 54.6 Cy= Cc=
Classification
[ Uscs= T AASHTO=
l Remarks
|
1

* {no specification provided)

Cur reports and lefters are for the exclusive and confidential use of our clients and may not be reproduced in whale or in part, nor may any reference be made
to the work, the results, or the company in any advertising, news release, or ather public announcements without ottaining our prior written authorization.
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Report Number Fﬂl Laboratorles' I“Cl

07-052-2108 ' 13611 “B" Sireet « Omaha, Nebraska 68144-3693 « (402) 334-7770 « FAX (402) 334-9121 W
www.midwaestlabs.com ' i
REPORT OF ANALYSIS @
Mail to: - _ _ For: (10652) TRIMATRIX LABORATORIES INC 1’5,
TRIMATRIX LABORATORIES INC (616)975-4500 Date Reported: 02/21/07 g
5660 CORPORATE EXCHANGE CT : Date Sar )]ed: 01/24/07
GRAND RAPIDS MI 49512- BEECH GROVE my .
Lab number: 1269162  Sample ID; C§B-33-N
' Level Detection N Analyst-  Verified-

Analysis

Found Units Limit Method _ Date Date

Respect[ully Submitted

Heather Ramig/Sue Ann Seitz/Rob Ferris
Prem Arora/Client Services
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\3 Lbératorles, Inc.

13611 B Street » Omaha, Nebraska 68144-3693 » (402) 334-7770 = FAX (402) 334-8121 » www.midwestlabs.com

Particle Size Distribution Report

Project: BEECH GROVE

Client: TRIMATRIX LABORATORIES INC

Report No.: 07-052-2108

100
y
}

Sample No: 1269162 Source of Sample: Date: 01/24/2007
Location: CSB-33-N Elev./Depth:
K4 . S N
§ £ §% sz o« 5 % s33 8§ Pit
RN AR
R E L NG ] 2l
80 - ] [ 1 L 1 L : : II ] I' 4: 1
pOIRITEE T p s B BET NG
N 1] d t ] r t 13 1 1
il T T HTTT TN
< g0 -+ ] ) ] ' T
u_ ) Il 1 ) 1] 1 ¢ U I ] 1 ) 1 k
E 5 R .18 I S I S S W . 0 15
i R TR R IR LN
g w0 i i ¥
Lu 1 A t 1 U ] I ] u 1 I 1 [} ]
o 30 N T4 R R R ST S AN
PUIREEE 1T ATE S 1T LG RIRE ™G
o e e LR LR ) o
1 () i (B [l {] | [l ' | i "W
0 o duqle e g g bty e
500 100 10 1 0.1 0.01 . 0.001
GRAIN SIZE - mm C
: % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE SILT CLAY
0.0 0.0 0.0 34 10.5 287 35.7 21.7
II SiZzE FINER PERCENT (X=NO}
3m 100.0
1.5in. 100.0
| 3 1 1000 "
. in.
. Atterberg Limits
1 g e B
| fre 1 a2 Coefficients
#50 g14 Dgs= 0389 Dgg= 0.0887 Dig= 0.0472
#100 68.6 : D3p= 0.0114 D15= 0.0029 Dio=
#200 574 C= Cc=
Classification
I Uscs= ~ AASHTO=
Remarks
} * (a0 specification provided) U\'ﬁigure

I

Our reports and letters are for the axclusive and confidential usa of our cliznis and may not be reproduced in whole or in pan, nor may any reference be made

| l to the wark, the results, or the company in any advertising, news release, or other m.nhc announcements without obtaining &2 pricreniter authorizaticn.
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\}7 Laboratories, Inc:

13611 B Street » Omaha, Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121 » www.midwestlabs.com

Project: BEECH GROVE
Client: TRIMATRIX LABORATORIES INC

Particle Size Distribution Report _

Report No.: 07-052-2108

Sample No: 1269162 Source of Sample: Date: 01/24/2007
Location: CSB-33-N Elev./Depth:
& . .
s s2% 2% £ = §s8g§ § BB
] R ]
1: TR T o~ T T 1l
T » L) L ¥ \ i 1} \E L) Bl N T 1]
| AR i NI
2 — T NG
R E R HITE \\: g
x 70 : ) — ; r At
w 1 1] t ) 1 ) U {4 ] ) ] ) )
2 L A 1 ) H I H
= &0
‘4- ) r i ] 4 1 ] 4 ] ) ] ] ]
' 1 { (] 1 : h : [ ' ' : '\\
E 50 ; v e e r ' S IS S R 1 N
i T R A T TR AL
x 4 " 1 o R q . T N
WL e e R L TN
‘: 4 ] : t ) 1) + ) [} : ] [} ? lhn(%
AR 1A ARG R N
2 T HTTE I E Nl X
' \ BN 1 } d 1 ~—
0= T T T I R R
0 A 1A AR 1A
500 100 10 0.1 0.01 Q.001
: GRAIN SIZE - mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. | MEDIUM FINE SILT CLAY
0.0 0.0 0.0 34 10.5 287 351 21.7
SIEVE PERCENT SPEC.' PASS?  Soll Description '
SIzE FINER PERCENT | (X=NO)
3in. 100.0
L5 in. 100.0
75 in. 100.0
3751 #m4 {ggg Atterberg Limits
L e
Coefficients
s A Dgs= 0389  Dgo= 00887  Dsg= 0.0472
#100 68.6 030— 0.0114 Dys5= 0. 0029 D10=
#200 574 Cy= Cc=
‘ Classification
uscs= AASHTO=
Remarks
* (no specification provided) igure

Qur reports and letters are for tha exclusive and confidential use of our clients and may not be reproduced in whole or in part, nor may any reference be made
to the work, the results, or the company in any advertising, news release, or other public announcements without obiaining def Siicrvirttsl suthorization.

'S A 2 B BB B B B



® /N Midwest

E“..VW.,_.‘ LTI e BT e

Report Number | \ I Laboratﬂl‘les, lnC-

07-052-2112 . 13611 “8" Streel Omaha, Nebraska 68144-3693 » (402) 334-7770 » FAX (402) 334-9121 | | wl
www.midwestlabs.com wl
REPORT OF ANALYSIS o W]
Mail to: For: (10652) TRIMATRIX LABORATORIE S INC il

- Date Sampled: 01/25/07
GRAND RAPIDS M| 49512 BEECH GROVE |

Lab number: 1269166  Sample 1D: CSB-3-N .

_ Level Detection | Analyst-  Verifled-

Analysis . Found Units Limi¢t Method Date Date
| Respectfully Submitted

Heather Ramig/Sue Ann Seitz/Rob Ferris
Prem Arora/Client Services

D segroris and lodtsis ar for the svetusive aind conicbaitial i o7 v clents il sy el be sopasiieed B ainde i poed, s may Alir e 1a naalke
{o the worlt, the tegoulls, or 1o Sompay in any adveddismg, Dewe mleate, or e pubis sseracemnd.. witeot obisigng cof pefer valiimcanuiiped s,
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\2‘3/ Laboratories, Inc.

13611 B Street « Omaha, Nebraska 68144-3693 « (402) 334-7770 = FAX (402) 334-9121 = www.midwestlabs.com

Particle Size Distribution Report
~ Project: BEECH GROVE ' Repor? No.: 07-052-2]12

Client: TRIMATRIX LABORATORIES INC

Sample No: 1269166 Source of Sample: Date: 01/25/2007
Location: CSB-3-N Elev./Depth: -
P E g € .
g fiifzce o 2 gg: g B i
100 : { | : T : t ,N.‘G : ln : E : E
1 1l ) ] ' 1 1} 4 ] ] [} t
90 L] U T f I T T ¥ L) T L)
B R L TN (4|
8o T ) 1 ) T
- l X N RN ] 5 d N (R
u ‘ X v [ b " : AN
- * T T T M
] { 1 1 1 ) U U ] ] 1 ) 1 -
2 %0 R 1 A R R R T 1 AT RN
O 4 1 A A R A 1 hek
[ I N f [ [0 ) ] 1 ] ¢ ]
g B ELEE el IS NIl o
PR R R RNl N
20 T O R : : " R BRI
SN I R g
500 700 10 1 0.1 B.01 0,001
GRAIN SIZE - mm :
. % GRAVEL % SAND % FINES
 COBBLES CRS. FINE CRS. | MEDIUM FINE T SILT CLAY
0.0 0.0 1.6 47 11.1 26.4 32.1 24 1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT { (X=NO)
3in. 100.0
1.5in 100.0
J5in 100.0
375 ;21 lggg : Atterberg Limits
#?2 g ?: g PL= LL= Pi=
. : Caefficlents
e 560 Dg5= 0.537 Dgo= 0.103 D= 0.0387
#100 662 Dag= 0.0083  Dq5= 0.0017 D1p=
#200 156.2 Cy= C=
: Classification
USCSs= AASHTO=
Remarks
* (no specification provided) - Lﬁgure

 Our reports and stters ara for the exclusive and conidendal usz of our clierts and may #ot be raproduced in whele or in part, nct may any refarsnce be made
io the work, Hhe resulls, or the company in any advertising, news release, of ather public announcamenis without obtaining sd!%:, AeTwhtieR authorization.




13611 B Street = Omaha, Nebraska 68144-3693 » (402) 334-7770 » FAX (402) 334-9121 « www.midwestlabs.com

Particle Size Distributivn Report

- Project: BEECH GROVE Report No.: 07-052-2112
Client: TRIMATRIX LABORATORIES INC . R
Sample No: 1269166 Source of Sample: Date: 01/25/2007

Location: CSB-3-N Elev./Depth:
) P g s £ ¢ ° ° e g 8
S A S5 fx wz 3 g § 8% 8 g2
100 TR b e T T 1T
80 —ttr s " . itk
| VR LR R TIINL e+ ol
8¢ n : " R S ] 1 y i o BRI :
v 70 ' ' ok \ ' d N
% l \ A I S X X NI
= go y 1 o T R ] V 0 I s
L. ] I 1 ] [ [} i i ] ] [} 1 "“Pl’\
E s : d el — . v e
& T T IETHEREIIRNS
z 4 T T ; 0 T T
w 20 ' X vl i ) {1
TR CRe T T T ] N
20 ] i ) ] ] 1 : t) ] ) ] : 1 1 %
) H {] 1 ] ) ! 1 1 ) 1 \]
t U 1] 1] 1 N { 1] 1] ! ) ] 4 ) .
10 R} W L L 2 L T u \J U  u k) B
ol L IE TTELEE ¢ I R
500 100 10 0.3 0.01 0.001
GRAIN SIZE -~ mm
% GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS, | MEDIUM FINE SILT CLAY
0.0 0.0 1.6 4.7 11.1 264 32.1 24.1
SIEVE PERCENT SPEC.” PASS? Soil Description
SIZE FINER PERCENT | (X=NO)
3 in. 100.0
15in 100.0
Ak | ",
m 3
. s Aftterberg Limits
iloa eI
#16 910 Coefficients
§§3 %g Dgs= 0.537 Dgg= 0.103 D5q= 0.0387
#100 66.2 D3g= 0.0083 D15= 0.0017 D4pg=
#200 56.2 Cy= Ce=
Classification
‘uscs= AASHTO=
Remarks
&2

* (no specification provided)

2ur repor's and letiers arz for tha axclusive and confideniial uss of aur clients and may not be reproduced in whole or in part, ner inay any relersice bs made
the compary in any adveriising, naws relsase, or sther public anncuncements w IthDL't chtaining o‘sﬂyﬁﬁpwﬁ’zé'raumo.uauan

the sesuils,

ta the work,

v
[+

‘Figure
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4/ Laboratories, Inc. BT

13611 B Street = Omaha. Nebraska 68144-3693 » (402) 334-7770 « FAX (402) 334-9121 » www.midwestlabs.cam ' ;

Particle Size Distribution Report

Project: BEECH GROVE Report No.: 07-052-2112
Client: TRIMATRIX LABORATORIES INC :
Sample No: 1269166 DUP  Source of Sample: Date: 01/25/2007
Location: CSB-N-N DUPLICATE Elev./Depth;
£ : ;g .
g ssids s g ¢ 23y g BIE
100 ! ) 4N eVl 1 N ] TG
: ) Eﬁ R \ o R
© O R TR TTSL il -
] U s U 1 U U : ) 1 1 [) 1
0 = I L R 11|
) ] 1 ] g ] |l 13 ] ] ) ] & 1
@ 70 . ‘ i ; . Nt
% : g S A N h A L AN
E 60 1 : : lc Il 4: f} : I| : : [} | 'l‘ . ‘
) ¥ \ ' ik f ' ) ¢ Yt ‘F"N\
| 1 1 1 ] t | f 1 ' ' v p oY
2 50 O T A S A T T T TS
8 ] s 1] 1 1 1 4 : : ] 1 : |l :
(vl 40 : : : : : : | | \ : : RE
LIJ 1 1] I Y 1 " J 1} ¥ 1 " h1 )
o 30 —tHr At ; ! A ——Hr ‘
IR R Nl
20 ' A T | : ' : I O O
VU E LR PR E Rl ™
10 T R T T T 07T .
0 RIS AN IR RER I I A
500 100 0 1 0. oot . 0.001 '
GRAIN SIZE - mm o |
% GRAVEL % SAND % FINES ‘
% COBBLES . CRS. FINE CRS. | MEDIUM FINE SILT CLAY lI
0.0 0.0 0.0 3.7 11.3 27.6 324 25.0
SIEVE PERCENT SPEC." PASS? Soll Description
SIZE FINER PERCENT | (X=NO) l|
3 in. 100.0-
1.5 in. 100.0
75 in. 100.0 _
iTsin 1000 Afterberg Limits Il
48 972 ‘ PL= LL= Pi=
#%(6) ggZ . Coeflicients
20 A Dgs= 0423  Dgg= 0.0046  Dsg= 0.0338
#100 A D3g= 00083  D{5= 0.0016 Dig= I
#200 574 Cy= Cc=
Classification '
uscCs= ~ AASHTO= : ll
Remarks
* (no specification provided) . Figure

Qur reporis and letters are for the susiusive and saaficential use of cur clients and may not be raprocuced in wheia of in part, nor may any_rejzrence be made
ta the work, ihe results, or the company in any acvertising, news raleass, or other public znncurcements without sbtaining 5&1":‘%&&.‘5{.‘3 authorizaticn. I
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o \3/ Laboratorles, Inc.

13611 B Sireet - Omaha, Nebraska 68144-3633 « (402) 334-7770 = FAX (402) 334-9121 » www.midwestlabs.com

Particle Size Distribution Repoti

Project: BEECH GROVE Report No.: 07-052-2112
Client: TRIMATRIX LABORATORIES INC ]
Sample No: 1269166 DUP Source of Sample: Date: 01/25/2007
Location: CSB-N-N DUPLICATE ' - Elev./Depth:
] . .
s szSaf8: . 2 zazg g %R
100 X SR } O : R
‘ A e b ] d 1 vl
%0 O ; T T i
o L LG LR HIRIRR
[ i U (I} ’ U U t ] m 1 ] ]
70 : ; — : ; G B NERI AR
i T E HIEEEANI
2 I3 (] l 1 1, L 1 1 i 1 2
E €0 t f t t P 1t ] ' | . ) i ] ..4.'
- : X A I R 1 H R
z 50 T T L ™ Y T T ™ T
m ) ] h ) 1 1 U 1] 4 ] .I ] ] 1
Q ; X M N R | X ! H 00 A e 1 1
E 4 ST e
o [ ) ) ' 1 1 ' ' } t HI B
%0 R T T T T “ay
20 . ! i A N ; H I O B L1 Ot
: r: A ) \ o I I B No
10 : ; M VLR L O r v v
S L HIETEE AT KRRl
500 100 10 ’ 0.1 0.01 - 0.001
GRAIN SIZE - mm R
o % GRAVEL % SAND % FINES
% COBBLES CRS. FINE CRS. MEDIUM FINE ST CLAY
0.0 0.0 0.0 3.7 11.3 27.6 . 324 25.0
SIEVE  PERCENT SPEC'.- ’ PASS? Soil Descrieﬂon
SIZE FINER PERCENT | (X=NO)
3in. 100.0
15 in 100.0
SE |
in. . Atterberg Limits
" #4 1000 - - ateberg LUmils
#8 57.2 1 P b= Pi=
#16 | 93.2 Coefficlents
#30 88.4 TN
#50 0.4 Dgs= 0.423 Dgo= 0.0946 Dsq= 0.0338
#100 | 676 D3g= 0.0083  Dq5= 0.0016 Dig=
#200 574 | Cu= . Ce= '
i Classification
UsSCSs= AASHTO=
Remarks
&
" (no specification provided) igure

Cur reporis and '2tters ars for tha sxclusive and cordfidantial use af o sifents and may not be raproduced in whoie or in part, ner may any rsferenca be mads
te the work, the rasulls, or the sompany in anv advsrtsing, news rsisass, or oiher pubiic announcaments withcut vcxninlrg mwgr.crwm”ﬂ‘: authorization,



A TriMatrix

Labmatorles, Inc,

wwiwv.irimatrixlabs.com

55G0 Corporate Exchange Court SE  Grand Raplds, M1 49512
Phone (G16) 975-4500  Fax (616) 942-7463

Chain of Custody Record

Analyses Requested

>

5[Client Name

Project Neme

===

———

MONE pH-~7

COC No.
& m;s.mvuwﬂ

N

TriMatrix Labs . Beech Grove g NGO, pHi<2 !SI
1Address Clienl Project No. / P.O. No. v . HySO.pH<2  (§)
5560 Corporale Exchange Ct v I+) HCI pH<2
Grand Rupids, MI 495 12 lnvoice To' ﬁ NaOH pH>12
® Client * O Other (comments) 2 ZuAc/NaOT pli>9
IPhone 616-940-4277 Contact/Report Ta - 5 MeOH
- 016-942-7463 J ennifer Rice £ Other (note below)
Sainple | Sample Comp/ .
Sample D ,| Cooler 1D Sy | Mal ¢ onune
. ) I Duts . Time Qb [ Numbel Df (,oulaiuels Submllted Somple Cotnenls
CSB-33-N 146'?1 62 Y 1/24/07] 11:26 1 1
CSB-33-N Dup 12691463 | 1124107 11:29 1 1
CSB-28-1 . 124649164 1724/071 16:06 1 l
._————-———-——\ i
7 X
CSB-11-R 1269 165 1/25/07] 8:44 1 1
CSB-3-N 1/25/07| 11:08 1 1
I ™y
: a'. :w u;"; E:'.-‘.‘.’-"!‘ ’
F!L'.L |g J0on7 ]
§nmplcd B‘ (Pi’l\lg How Shipped? .; oSN EN | Laatbl AL Mg [Chmments
Sampler's Signalure p Tracking No. ) T ' 1Y
Conpnny \./I ~Tynuished By Date Tine : 2, Relinqulslied By Dale Tine 3. Rabiquisghcd By
TYed By Date Tina 2, Received By D:ll: Tine




RMC Beebhgrove
1/2007 GW Sampling
Trimatrix #0701310, Project #2003-1046

Sample Location MW-9 EB-1-012207
Lab ID 0701310-01 0701310-02
Sample Date 1/22/2007 1/22/2007
Matrix Groundwater Agueous
Remarks "Equipment Blank
Parameter Result | Q RL
i:an@H llgf R q"ra *ﬁ’i“ ity
Antimony Ul 1
Arsenic . ul 1
Calcium ug/L 160000 5001 71 J 1500
Iron ug/L 270 10 10 JUL 10
Lead - u; 043 |1} U
[Magnesium ug/L 50000 U
| Manganese ug/L 37 Ul
Sodium u 14000 U
DissalvediMetadlRT IS R ek e b B
Antimony U
Arsenic ug/L 1
Calcium ug/L 160000
Iron u 45 |J
Lead ug/L U
Magnesium ug/ll . 49000
Manganese ug/L 77 |J
Alkalxmty, Blcarbonate mg/L 250
Alkalinity, Carbonate mg/E : U
Carbon, Total Organic mg/L 1.3
Chloride mg/L - 63
Nitrogen, Nitrate mg/L 0.047 | J
Nitrogen, Nitrite mg/L U

H pH Units 7 R
Phenolics, Total mg/L U
Suifate mg/L 290
Sulfide - |mg/L U
Sulfite mg/L UJ
Total Organic Halides (TOX) ug/L as Cl 2.5 J

\\Gaea\sys\OFICEAGC\COMMON\QARMC Beech Grove\DataVal2007 Sampling\0701310 Table




RMC Beechgrove
172007 GW Sampling
Trimatrix #0701324, Project #2003-1046

EB-3-012307

Sample Location MW-12 MW-1 MW-6D MW-10 MW-6D-D
LabID 0701324-01 (701324-02 0701324-03 0701324-04 0701324-05 0701324-06
Sample Date 1/23/2007 1/23/2007 1/23/2007 1/23/2007 1/23/2007 1/23/2007
[Matrix Groundwater Groundwater Groundwater Groundwater Aqueous Groundwater
Remarks Equipment Blank, FD of MW-6D |
Parameter Units Result Q RL Result{ Q | RL { Result| Q | RL Result Q! RL jResult] Q] RL | Result| Q | RL

T FEGRE PEATT ; g
Arsenic _ . 24 1
Calcium ug/L 90000 500 | 280000 500 | 76000 500 { 270000 500
Iron ug/L 410 10 | 5600 10 | 380 10 | 17000 10
Lead ug/L 1.1 (U] 1 2.5 Ul 1 1.7 U 1 2,1 U 1
Magnesium ug/L 27000 500 | 120000 500 | 35000 500 | 610000 12000
Manganese 10 | 160 10 14 10 340 10
Sodium 17000 1000000
DissplyediMat s i i R
Antimony - ug/L uj 1 Uil U U
Arsenic ug/L Ul 1 11 1 19 1 5.8 1 9]
Calcium ug/L, 93000 500 | 280000 500 | 79000 500 | 360000 |- 500 170 J
Iron ug/L 55 10 | 3000 10 270 10 | 11000 10 8 J
Lead up/L U] 1 Uujl Ul 1 . U 1 JU
Magnesium ug/L 28000 500 | 120000 500 | 37000 500 | 590000 12000] 63 J 15001 37000 500
Manganese ug/L 73 10 | 180 10 14 10 340 10 U
Sodium ug/L 9000 500 | 17000 500 | 24000 500 |1 000000 120001 690
IConventionalsinins et e ieael s S SRR Rl : R e e
Alkalinity, Blcﬂrbonate mg/L 360 2 | 330 ‘ U]
Alkalinity, Carbonate mg/L U} 2 U
Carbon, Total Organic mg/L 1.8 1 2 U
Chloride mg/L 24 1 470 U
Nitrogen, Nitrate mg/L 0.05 JU|0,05] 0.08 . . . Ulo. 0.0131J10.05] 0.72 0.05
Nitrogen, Nitrite mg/L U] 0.05 U |0.05) 005 ] U [005] 005 ! U]} 0.05 U]0.05) 005 | U J0.05
pH pH Units 67 |J| 1 6.6 J 1 7.2 J 1 6.7 J 1 55 1J] 1 7.1 J 1
Phenolics, Total mg/L U] 0.05 NA NA NA U} 0.05 NA
Sulfate mg/L 20 1 290 10 34 2 4900 200 1 Ul 1 34 1
Sulfide mg/L U} 1 Uj 1 NA U 1 ul 1 Ul
Sulfite mg/L uJl 1 ur| 1 uJ( 1 uJi 1 Uil ) Ul 1
Total Organic Halides (TOX) |ug/L.as Cl 3 |J] 10 [ NA NA NA U} 10 NA
NOTE: Sulfide bottle for MW-6 broke during shipping. MW-6 was NOT re-sampled for Sulfide.
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‘ RMC Beechgrove

1/2007 GW Sampling
Trimatrix #0701343, Project #2003-1046

Sample Location MW-2 MW-3 MW-8S MW-5 MW-5-D MW-6SR EB-5-012407
Lab ID 0701343-01 0701343-02 0701343-03 0701343-04 0701343-05 0701343-06 0701343-07
Sample Date 1/24/2007 1/24/2007 1/24/2007 1/24/2007 1/24/2007 1/24/2007 1/24/2007
Matrix ] Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Aqueous
Remarks FD of MW-§ Equipment Blank
Parnmeter Units Result Q RL Result Q RL Result Q RL Result Q | RL | Result { Q| RL| Result { Q RL Result Q| RL
A14: B : ot e C 'xf’#,h 2 R R T R :
: (1] . Ul ul 1
Arsenic ug/l, 24 1 170 1 32 1 4.3 1 4.2 1 1.9 1 Ul 1
Calcium ug/L 330000 500 1180000 500 1140000 500 } 110000 500} 110000 500} 84000 5001 65 J | 500
Iron ug/L 9000 10 | 30000 10 190 10 | 1000 10} 950 10| 2600 50 10 Ut 1o
Lead  fug 1 75 1 | 39 1 21 1} 43 1] 38 1] 21 1 Ul
|Magnesium ug/l, 120000 500 § 67000 500 | 66000 500 | 38000 500] 37000 500| 31000 500 U | 500
Manganese ug/L 190 10 120 10 95 10 § 230 10} 260 10} 99 10 Ujo
Sodium 52000 1 500 38000 500 38000 500 29000 500 28000 500 35000 5004 95 J | 500
Dissolved:Metaliieiadii s R e e R R s B I S R P A R
Antimony 1.4 ’_l— U | | ug i U U
Arsenic 5.2 1 5 i1 2.3 1 2.7 1] 088 ]J}1 Uj 1
Calcium 320000 500 | 190000 500 | 140000 500 | 110000 500] 110000 500{ 76000 500{ 52 } | 500
Iron 4800 10 | 1900 10 40 10 | 540 10{ 570 10 670 10 Ui 10
Lead 1.2 1 0.31 J {1 2.1 1 : Uif1l1{02 {Jj1 Uj 1 Ut 1
Magnesium 120000 500 | 70000 500 | 68000 500 [ 38000 500{ 38000 500} 28000 500 U
Manganese 1 190 10 120 10 27 10 | 210 10| 200 10 85 | 10 U
Sodium 1 53000 500 | 40000 ] 500 ) 39000{ | 500 | 29000 500{ 28000 5001 37000 500 60 J
e e R R R e e S N e e A e e L e S S
Alkalinity, Bicarbonate mg/L, 360 2 250 2 390 2 290 2] 29 }[-.] 2 2 Uy 2
Alkalinity, Carbonate me/L Ul 2 Uug 2 D} 2 Ut 2 U 2 U] 2 ul 2
Carbon, Total Organic mg/L 22 ] 1 2.} J 1ok 1.5 U 1 1.7 Jl1 16 |J]| 1 1.7 |11 1 Ul I
Chloride mg/L 100 2 250 571 170 2 100 -2 110 2 18 1 1 ufl
Nitrogen, Nitrate meg/L 003 | J {005} 00261 J |0.05] 0.27 00510024 | J}0.1] 0,021 {J{0.1{ 0.048[J]0.1f 0.05 | U|[0.05
Nitrogen, Nitrite mg/L U |0.05]0.0079{ J {0.05 U }0.05 Ulo.l U1 0.1 U{ 0.1 U {0.05
pH . pH Units 6.7 J 1 6.5 ] 1 6.8 ] 1 72 1111 7 J1 1 69 J1]1 5.7 J11
Phenolics, Total mg/L NA NA NA u.] 0.1 ulo.l Uio.l U {0.05
Sulfate mg/L 750 40 170 5 110 5 52 2 53 1 2 84 5 1 Uf 1
Sulfide mg/L NA Ujf 1 U 1 ult Ul 1 U] 1 Ul 1
Suifite mg/l, Uil 1 url.1 ur{ 1 uslt o ujl 1 ulj 1
Total Organic Halides (TOX) Las Cl NA NA NA 39 10{ 31 104 25 10 10 Uit 1o

NOTE: Suifide bottle for MW-2 broke during shipping. MW-2 was re-sampled for Sulfide on 1/25/2007, results found in package 0701366.
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RMC Beechgrove
1/2007 GW Sampling
Trimatrix #0701366, Project #2003-1046

Sample Location MWw-4 MW-2D MW-11 MW-78 MW-2 EB-7-012507
Lab 1D 0701366-01 0701366-02 0701366-03 0701366-04 0701366-05 0701366-06
Sample Date - 1/25/2007 1/25/2007 172512007 1/25/2007 1/25/2007 112572007
Matrix Groundwater Groundwater Groundwater Groundwaler Groundwater Aqueous
Remarks : Equipment Blank

Parameter i Result Q| RL Result | Q| RL | Result | Q RL Result

1.2 _ . U 1
Arsenic 056 {J| | 19 1 4.3 1 190 1 NA U 1
Calcium 110000 500 { 72000 500 | 170000 500 1470000} | 500 NA 78 J | 500
Iron 2300 10 | 2800 101 960 |- | 10 | 30000 10 NA 10 U 10
Lead 39 1 4.1 1 2.8 1 94 1 NA 0.53 | ] 1
Magnesium 34000 500 | 28000 500 | 64000 500 290000 5000 NA Ui 500
Manganese 70 10 28 10 | 260 10 { 250 10 NA 16 | J 10
Sodium 27000 500 | 25000 500 66000 500 | 310000 5000 NA 130 { J | 500
DissolvedMetHISizes D e e e e S T e e
Antimony uEIL : Uy 1 U Ul 1 Ul 1 NA U 1
Arsenic ug/L 05 |J] 1 17 1 052 {J] 1 59 1 NA U 1
Calcium ug/L 110000 500} 74000 500.| 170000 500 480000 500 NA 71 J | 500
Iron ug/l 120 10 | 2800 10 28 |U] 10} 4100 10 NA 74 V1] 10
Lead ug/L 024 |J} 1 Uj 1 099 |J] 1 Ul 1 NA U 1
[Magnesium ug/L 35000 500 | 29000 500 | 67000 500 | 280000 5000 NA U] 500
Manganese ug/L, 60 10 28 10 | 210 10 § 220 10 NA Ul 10
Sodmm u 28000 500 27000 500 | 71000 500 300000 5000 NA 110 | J{ 500
Conventionais P e e e R e ; e & ¥t
Alkalmnty, Blcarbonate mg/L 380 2 370 2 330 2 U
Alkalinity, Carbonate mg/L Ul 2 Ul 2~ U] 2 U
Carbon, Total Organic m 21 111 1 39 |1} T 14 [J] 1 U
Chloride mg/L - 17 1 9.9 1 320 5 U
Nitrogen, Nitrate mg/L J| 0.079 0.05| 0.05 |U{0.05] 0.072 0.05 U
Nitrogen, Nitrite mg/L U] 0.05 U] 0.05 U} 0.05 U
pH pH Units 67 |R[ 1 69 [R]| 1 67 [R} 1 R
Sulfate mg/L 60 2 uJ] 1 83 5 1Tu
Sulfide mg/L Ul 1 |Ul 1 U] 1 6]
Sulfite m] U)] 1 Ul 1 ull 1 ul

NOTE: Sulfide bottle for MW-2 sampled on 1/24/2007 broke during shipping. MW-2 was re-sampled for Sulfide and results shown on this table.
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APPENDIX C

Lead and Arsenic Retardation Calculations
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